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ANATOMY OF THE LARY 


Frank and Malev' report a case of double vocal cord and 
state that congenital reduplication of one or both cords appears 
to be an extremely rare anomaly. They have been able to 
find reports of five cases, and these all in foreign literature. 
They report a case, with autopsy of unilateral occurrence of 
this anomaly, in a patient who died of pulmonary tuberculosis. 


PHYSIOLOGY. 


Function: Lell* states that photography of the larynx has 
absorbed the interest of physicians for a long time. The out- 
standing problems in the past have been to find proper illumi- 
nation. This is gradually being overcome with “faster” lenses. 

The author describes distinct advantages over previous 
methods, namely : 


1. One achieves complete control and wide range of illumi- 
nation because of the source of light used. 


2. The patient need not be subjected to direct laryngoscopic 
examination or the use of the suspension apparatus. 


> 


3. No anesthetic is needed except a 4 per cent solution of 
cocaine sprayed into the larynx. 


1. The patient is completely co-operative, with the laryngeal 
structures relaxed. 
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5. The method makes it possible to set up the apparatus 
and take pictures in a few minutes. 


6. Image in the mirror can be accurately brought into focus 
by the person operating the camera. 


The disadvantages are, namely: 


1. Cannot be used in persons with overhanging epiglottis. 
2. Impracticable in small children. 

The author then describes the apparatus in detail and the 
procedure, showing photographs taken by this method. The 
speed of his camera has been 16 frames per second. He con- 
cludes his article by saying that a simplified method of laryn- 
geal photography is here presented —the larynx is photo- 
graphed by mirror laryngoscopy and the old cumbersome 
method thus eliminated. By this method the patient is not 
subjected to any operative procedure, as direct laryngoscopy. 
The procedure may be carried out in the office, without undue 
preparation or waste of time. Laryngeal photography should 
be encouraged, as it offers an invaluable means of obtaining 
permanent records of observations, and far more accurate 
study of normal and abnormal states of the human larynx. 


Solo, Fineberg, Levene* describe a simplified apparatus for 
laryngeal cinematography which embodies two unique fea- 
tures: 1. simplicity; and 2. construction from standard equip- 
ment. 


The perfection of rapid color motion picture films has made 
photographs of the moving larynx in color possible. A tech- 
nique for motion picture photography of the larynx in color, 
as devised by Tucker‘ and others. 


Speech: Nelson’ reports the trend of the data seems defi- 
nitely to indicate that there must be some biologic tendency to 
stutter. The conclusions pointing to that tendency are as fol- 
lows: A greater percentage of stutterers who have ancestral 
pedigrees of stuttering began to stutter when they were learn- 
ing to speak while a greater percentage of the stutterers whose 
pedigrees show no ancestral stuttering began to stutter after 
the onset of speech. Many of the stutterers with pedigrees of 
ancestral stuttering show a history of no diseases or other 
precipitating factors coincident with the onset of speech and 














ORTON: DISEASES OF THE LARYNX. 91 


stuttering, as compared with the percentage of stutterers with 
pedigrees with no ancestral stuttering. The manner and char- 
acter of the accidents, frights and diseases are more violent 
and more severe among those stutterers showing stuttering in 
their ancestry. 


EXAMINATION OF THE LARYNX. 


Jackson® states that direct laryngoscopy provides the only 
means of examining the larynx of infants and young children, 
and, therefore, the first indication for this procedure to be 
mentioned is the presence of any symptom referable to the 
larynx in a child. Obstructive laryngeal dyspnea, stridor, 
wheezing, hoarseness or aphonia call for direct laryngoscopy 
as the most important diagnostic procedure, and often the 
only means of treatment. 


Obviously, foreign body in the larynx of a child, as in 
an adult, constitutes an indication for direct laryngoscopic 
removal. Direct laryngoscopy affords a means of obtaining 
quickly and accurately specimens of secretions or exudate from 
the larynx and trachea for bacteriologic study, this being espe- 
cially important in the differential diagnosis of laryngeal 
diphtheria and nondiphtheritic laryngotracheitis. In asphyxia 
neonatorum, direct laryngoscopy should always be done for 
aspiration of laryngeal and tracheal secretions and to exclude 
high obstruction as a cause. 


The adult patients requiring direct laryngoscopy may 
be divided roughly into two classes: those in which the 
larynx is imperfectly visualized by the laryngeal mirror, 
and those in which the larynx is well visualized by the 
mirror, but some condition is revealed which calls for instru- 
mental manipulation, such as biopsy, the removal of a 
benign tumor or dilatation, papilloma, vocal nodules, organiz- 
ing hematoma, angiomas, fibromas, polypoid corditis and ever- 
sion of the ventricle, contact ulcer, laryngeal tuberculosis, 
carcinoma, the extraction of foreign bodies from the larynx, 
the dilatation of strictures and the introduction of the bron- 
choscope are additional uses of the direct laryngoscope. 


Not infrequently those of us who specialize in direct laryn- 
goscopy and other peroral endoscopic procedures have patients 
sent to us with the request that we do a direct laryngoscopy. 
In such cases it is our practice always to examine the throat 
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carefully with the tongue depressor and laryngoscopic mirror 
before deciding whether or not to make a direct examination. 


Quite often we find that by using particular care we are able 
to visualize the larynx very well by the indirect method, and 
to satisfy ourselves that the use of the direct laryngoscope is 
not indicated. In view of these facts it seems worth while to 
review in this paper the indications for direct laryngoscopy. 

Zinn’, speaking on laryngeal cases, states that these cases 
lend themselves particularly well to endoscopic diagnosis and 
treatment. It has been well pointed out that it is a mistake to 
treat a patient for hoarseness for more than three weeks with- 
out laryngoscopy. The hoarseness could be the result of a 
combination of diseases, such as tuberculosis, syphilis and can- 
cer, or any one of them could produce the same result. Paraly- 
sis of the recurrent laryngeal nerve will do likewise. In cases 
of tuberculosis, cauterization will help materially when insti- 
tuted early enough. The presence of any growth demands a 
biopsy for early diagnosis. There should be no preliminary 
experimentation with X-ray, radium or diathermy, for this 
may allow the condition to drift along to a stage beyond med- 
ical or even surgical aid. Many cases of carcinoma of the 
larynx can be effectively treated if taken in time. 


Roentgenologic Study of the Hypopharynx, Larynx and 
Trachea (its use in laryngeal diagnosis): Mulsow,* in his 
conclusion, states that the Roentgenographic examination of 
bone in otolaryngology is in universal practice, but the 
value of such examination of soft tissues is generally not 
appreciated. Not infrequently, conclusive information may be 
obtained from Roentgenograms of the larynx in the diagnosis 
of syphilis, tuberculosis, neoplasms, paralysis of the vocal 
cords and various types of stenosis. Roentgenographic study 
is of especial value and importance when indirect and direct 
examination of the larynx is difficult or impossible. Definition 
of a neoplasm may be determined by Roentgenographic exam- 
ination. The technique is that ordinarily used in examining 
soft tissue and is within the scope of the average competent 
Roentgenologist. With experience and study, the interpreta- 
tion of the Roentgen evidence is relatively simple. 


In the author’s summary, he states that conclusive diagnos- 
tic information may frequently be obtained by Roentgeno- 
logical study and that the latter is of especial value and impor- 
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tance when indirect or direct complete inspection of the larynx 
is difficult or impossible. 


O’Bannon’ reports on films of the normal neck that the 
following structures are readily recognized and identified, 
namely: the tongue, uvula and soft palate, hyoid bone, epi- 
glottis, pharynx, vallecula, pyriform sinuses, ventricular space, 
the various cartilages comprising the larynx, the trachea and 
the retropharyngeal, retrolaryngeal and retrotracheal soft tis- 
sue spaces. The cricoid cartilage forms a shadow well below 
the glottis, usually wider posteriorly; the trachea is readily 
identified and usually the position of the tracheal rings is 
faintly indicated; and occasionally calcification of these rings 
may render them quite prominent. The posterior border of the 
trachea is quite parallel to the anterior margin of the cervical 
spine, and the retrotracheal soft tissue space is of uniform 
thickness, but considerably thicker than the retropharyngeal 
soft tissue space. 


These various structures can be rather readily recognized 
on the fluoroscopic screen. During the act of swallowing, the 
tongue is seen to move forward and the soft palate is elevated 
to close off the nasopharynx, and the epiglottis is held against 
the dorsum of the tongue. At the same time the larynx is 
markedly elevated, particularly the arytenoids, which rise 
upward against the posterior and inferior surface of the epi- 
glottis, which effectually closes off the air passages, and during 
the peak of the act the shadow of the arytenoids and the epi- 
glottis are confluent. The hyoid bone is also considerably ele- 
vated during this period. 


The various inflammatory conditions which may affect the 
pharynx and larynx alter considerably the usual appearance 
of this region, depending on the extent and the severity of the 
condition present. 


Tuberculosis of the larynx may produce a fairly character- 
istic appearance. The ventricle is usually completely obliter- 
ated, but in the milder types of such diseases the ventricular 
cavity may be narrowed and distorted, or irregular and hazy 
in outline, due to the edema of the surrounding soft tissue 
structures. This is usually accompanied by an edema and 
swelling of the arytenoids, which appear much more promi- 
nent, and a distortion of the base of the arytenoepiglottis fold. 
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Other inflammatory conditions, such as diphtheria, syphilis 
and nonspecific laryngitis, may produce rather similar find- 
ings, but usually involve a smaller area; the changes are less 
pronounced, and the nonspecific infections tend to remain 
localized to the larynx. 


Malignant tumors of the pharynx and larynx often produce 
a fairly characteristic appearance. 


Benign tumors of the larynx or pharynx appear as a sharply 
defined mass projecting into the normally clear space, and are 
shown in relief by the surrounding air. Their margins are 
clear-cut and are not usually accompanied by inflammatory 
swelling or edema of the surrounding soft parts unless consid- 
erable secondary infection is present, which is unusual. 


Tumors about the trachea may also produce a fairly char- 
acteristic deformity. Normally the trachea is parallel to the 
lower cervical spine, and the soft tissue space is uniform 
throughout the lower neck, but is of much greater thickness 
than the postpharyngeal soft tissue space. 


Roentgenological study of the soft tissues of the neck is 
deserving of more extended use and its possibilities should be 
wore widely recognized as a very valuable and useful adjuvant 
to the other accepted methods of examination as a complemen- 
tary and supplementary study. 


Does Subepithelial Extension of Infection from the Upper 
Respiratory Tract to the Lower Occur? (Votaw’’): After 
experimenting, the author arrives at the following conclusions: 
that experimental studies in rabbits fail to show a definite 
subepithelial extension of infection from the sinuses to the 
rest of the respiratory tract; that definite changes in lymphoid 
tissue in rabbits favor the lymphatic route of such extension. 
And these and other studies, it would seem that in man the 
combined lymphatic-hematogenous route and the tracheal 
route are the significant pathways of extension of infection 
from the upper to the lower respiratory tract. 


INJURIES TO LARYNX. 


Nine of the 10 cases of laryngeal stenosis which Iglauer 
and Molt': have encountered occurred in patients who had 
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worn an indwelling duodenal tube after laparotomy. The tube 
was inlying for comparatively short periods, varying from six 
to 20 days. The average period was eight and a half days. In 
most instances, the signs of laryngeal involvement were first 
recognized or became manifest after the permanent removal 
of the duodenal tube. The early symptoms of laryngeal or 
esophageal injury included pain, dysphagia, blood-streaked 
sputum, hoarseness, croupy cough, accompanied by more or 
less dyspnea. These symptoms gradually increased in severity 
over a period of days or weeks when dyspnea became the pre- 
dominating symptom, and was so extreme that tracheotomy 
became imperative in all but two of the 10 cases. Laryngeal 
examination in the acute stage revealed evidence of inflamma- 
tion and edema. Subglottic edema usually accounted for the 
extreme dyspnea. In the later cases, when the patients pre- 
sented themselves permanently cannulated with tracheotomy 
tubes, various degrees of fixation of the arytenoid articulation, 
together with firm, fibrous, subglottic stenosis, were the pre- 
dominating findings. 


From a study of these cases, it is apparent that the 
laryngeal inflammation was secondary to the presence of an 
indwelling duodenal tube. The primary lesion appears to be 
due to pressure necrosis of the esophagus at its attachment to 
the body of the cricoid cartilage. In this area over the median 
ridge of the cricoid cartilage, the muscular coat of the esoph- 
agus is very thin and does not provide much of a cushion 
between the mucous membrane and the cartilage. The constant 
pressure of the sphincter muscles on the duodenal tube would 
tend to force the latter against the cricoid cartilage, and this 
pressure, together with friction (swallowing, vomiting, irri- 
tating gastric juice, etc.), might lead to ulceration of the 
mucous membrane over the lamina of the cricoid ; furthermore, 
there may be pinchcock mechanism with pressure between the 
cricoid cartilage and vertebral column. If the ulceration 
extended to the deeper structures, perichondritis on the pos- 
terior aspect of the cricoid cartilage would ensue. From this 
area, the perichondritis could easily spread over the upper 
border of the cricoid cartilage into its internal perichondrium, 
giving rise to acute subglottic stenosis of the larynx or to 
arytenoid fixation. The acute stage is followed by fibrosis with 
cicatricial stenosis of the larynx, in a manner similar to the 
effects of perichondritis arising from other causes. 
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CONCLUSIONS. 


1. The indwelling duodenal tube has proven to be a boon to 
both patient and surgeon. 


2. It is commonly stated that the indwelling tube may be 


worn with impunity and that no complications ensue from its 
presence. 


3. However, on rare occasions ulceration of the upper end 
of the esophagus, complicated by laryngeal inflammation and 
stenosis, may arise from the presence of the tube. We have 
observed 10 such cases, and have collected two additional cases. 


,. The laryngeal stenosis is usually secondary to perichon- 
dritis of the cricoid cartilage. 


5. Tracheotomy very frequently becomes imperative to 
relieve the acute laryngeal stenosis. 


6. Subglottic fibrous stenosis often ensues, compelling the 
patient to become a chronic tube carrier. 


7. In the presence of an indwelling duodenal tube, any signs 
or symptoms indicating esophageal or laryngeal involvement 
demand immediate laryngoscopy. 


8. The duodenal tube should be removed if the larynx or 
hypopharynx show any signs of inflammation. 


9. Whenever feasible, the indwelling tube should be removed 
and cleansed at frequent intervals as a prophylactic measure. 
The tube should not be reinserted repeatedly through the same 
nostril. 


Fracture of the Thyroid Cartilage: Hogg reports a fracture 
of the thyroid cartilage in which the patient had received a 
severe blow across the front of the neck and chin. This was 
followed immediately by dyspnea, aphonia and dysphagia, 
which lasted three days. X-rays showed a vertical fracture of 
the thyroid cartilage. The patient made a nice recovery. 


SYMPTOMATOLOGY. 


Hoarseness: Negus’? emphasizes the importance of hoarse- 
ness as a symptom and briefly outlines the common causes of 
hoarseness in children, young adults, women and elderly men. 
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1. Common causes of hoarseness in children —diphtheria, 
simple, acute laryngitis, vegetable foreign body, chronic laryn- 
gitis, papilloma of the larynx, laryngismus stridulus and con- 
genital laryngeal stridor. 


2. Hoarseness in young adults — simple chronic laryngitis, 
singer’s nodes, laryngeal tuberculosis. 


? 


3. Hoarseness in adults — syphilitic affections of the larynx, 
simple neoplasms, neurologic disorders, peripheral lesions of 
the recurrent nerves. 


4. Hoarseness affecting women — functional aphonia, post- 
cricoid carcinoma. 


5. Hoarseness affecting elderly men — intrinsic carcinoma, 
hyperkeratosis, pachydermia laryngis. 


No person should be continuously hoarse for more than three 
weeks without obtaining the benefit of a skilled report on the 
condition of his larynx. 


Barr™ states that hoarseness or “huskiness” is a symptom 
and not a disease. It should be the first danger signal to the 
doctor in any patient between ages of 18 years and 80 years. 
People have become more cancer-conscious, but they have not 
associated this dread disease with hoarseness. Anything that 
causes interference with vibration, approximation and tension 
will produce hoarseness. This may be acute or chronic. There 
are many lesions that produce hoarseness, and the determina- 
tion of the lesions producing it is of the utmost importance. 
He summarizes by saying: 


1. Any patient with hoarseness over 10 days deserves exam- 
ination by a competent laryngologist. 


) 


2. In mirror laryngoscopy we should remember: a. the cor- 
rect position of the patient for examination; b. the use of a 
large size sex mirror. 

3. We should not hesitate to take a biopsy from any laryn- 
geal lesion. 


,. Early recognition of cancer of the cord will lead to a cure 
of 85 per cent by surgery. 


5. Tuberculosis, syphilis and cancer may all be present in a 
mixed lesion in the same patient. 
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Speaking of hoarseness as the early symptom, Lederer*™ 
states the laryngologist, as well as the practitioner, must be 
made to appreciate the importance of voice changes, and the 
layman must be made to realize that this symptom is a danger 
signal of the laryngeal dysfunction, careful history taken, 
indirected mirror laryngoscopy, complete general physical 
examination, Roentgen rays — slides of chest and neck, blood 
examination, Drech laryngoscopy, biopsy. And he ends his 
discussion saying that, “So long as I can promise more certain 
results with surgery, I shall continue to advise surgery in 
laryngeal cancer until the other modalities can supply better 
statistics.” 


Cody” states that a dual relation exists between endocrine 
dysfunction and otolaryngeal disease. Hoarseness is fre- 
quently a symptom of advanced myxedema. The vocal cords 
are thickened, with rounded edges, pale and dry, and vibrate 
less on phonation. Hypothyroidism should be suspected with 
the following syndrome: hoarseness, with examination of the 
larynx showing a small, soft, edematous teat at the junction 
of the anterior and middle third of the edge of each vocal cord. 
On phonation the teats appear much larger and vibrate against 
each other. They disappear except for a slight colorless pim- 
ple, where the vocal cords are in abduction. The lesion is 
apparently a localized myxedematous infiltration. The meta- 
bolic rates range from 20 to 30. If the infiltration is recent, 
the vocal cords under thyroid therapy become normal in seven 
to 10 days. Hoarseness, or weakness of the voice, may be 
caused by hyperthyroidism. Tetany — gastric tetany and 
dyspnea tetany are due to alkalosis, but tetany as the symptom 
complex of neuromuscular irritability follows a fall in the 
calcium content of the blood. The latter type of tetany is the 
result of dysfunction of the parathyroids. Its three most fre- 
quent symptoms are carpopedal spasm, laryngismus stridulus 
and convulsions. In laryngismus stridulus, the onset is sudden, 
usually at night, with spasm of the glottis in a baby or young 
child. In the severer laryngospasms, dyspnea develops, with 
carpopedal contractions, cyanosis and increasing respiratory 


difficulty, until breathing ceases. Then, with a sudden 


respiratory, air enters the lungs and breathing becomes easy. 
Chvostek’s signs are usually present, a laryngospasm brought 
on by pulsations of the aorta and carotid arteries, stimulating 
the recurrent laryngeal nerves. A dysfunction of the thyroid, 
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pituitary, parathyroid, pancreas or ovary may produce a path- 
ologic condition in the nose, larynx or ear. 


Ballenger’’ reports that after a study of hygroscopic agents, 
careful objective examination failed to show any significant 
difference in irritation of the mucosa of the nose or throat by 
cigarets moistened with glycerine, those moistened with die- 
thylene glycol, or those with no hygroscopic agent. 


The subjective symptoms or sensations of irritation, when 
present, were not marked enough in respect to distribution, 
character or degree to justify definite conclusions. 


Lymphoid hyperplasia of the pharynx does not appear to 
have any relation to the number of cigarets smoked. 


Hansel'* states that bronchial irritation, characterized by 
cough and the expectoration of mucus, may be a manifestation 
of allergy. Cough is often a forerunner to asthma in children. 
It usually accompanies nasal allergy and the importance of 
differentiating between allergic bronchitis and pulmonary 
tuberculosis, chronic bronchitis or bronchiectasis. The cytol- 
ogy of bronchial secretions is of indispensable value in estab- 
lishing the diagnosis. All the lesions involving the structures 
from the pharynx and larynx to the terminal bronchia and 
lungs which may produce dyspnea and wheezing, and which 
may, therefore, simulate asthma, must be taken into consid- 
eration. Among these various conditions, the following may 
be enumerated: pharyngeal abscess or edema, angioneurotic- 
edema, spasm, paralysis or tumors, and foreign bodies in the 
larynx, tracheobronchial stenosis from edema, tumors or for- 
eign bodies, etc. 


Chang" is of the opinion that as allergic manifestations may 
appear in any part of the body, the larynx is naturally not 
exempted from the affection. Among the various parts of the 
respiratory tract, the larynx constitutes one of the possible 
sites for allergic involvement. Allergy of the larynx may be 
manifested in the form of angioneurotic edema or urticaria. 


Allergy of the larynx may occur alone or in association with 
involvement of other parts of the respiratory tract. 
Allergic manifestations of the larynx are usually acute or 


temporary with very rapid onset, often without preliminary 
symptoms. Indeed, the symptoms are often so sudden and 
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distressing that prompt diagnosis and adequate treatment 
should be given in order to avoid a fatal outcome. Chronic or 
persistent angioneurotic edema of larynx is rare. 


Allergy of the larynx may be caused by hypersensitivity to 
foods, inhalants or chemicals, like prolonged use of potassium 
iodide. Occasionally it may follow administration of vaccine 
or serum. It may be caused by autointoxication from some 
toxin in the intestinal tract, and in a certain percentage of 
cases the larynx is the first part of the body attacked. 


The edema of the laryngeal mucosa is due to contraction of 
the blood vessels, which is followed by secondary dilatation 
and stasis with serous exudation. 


The symptoms vary from simple hoarseness of voice and 
cough to asphyxia as a result of laryngeal obstruction. Pain 
on swallowing may be present. The laryngoscopic examination 
usually shows pallor and edema of the mucous membrane with 
serous exudation. When marked edema is present, the motility 
of the vocal cords may be impaired. 


The treatment consists of local or symptomatic and specific 
treatment. For symptomatic relief, the following measures 
may be employed: 7. An ice coil around the neck. 2. Local 
applications of cold adrenalin, using the 1/100 solution. This 
may be supplemented by hypodermic injection of 1/1,000. 
3. Catharsis to flush out the toxins in the intestinal tract. 
,. Intubation or tracheotomy. The specific treatment aiming 
at radical permanent cure should be directed at elimination of 
the offending allergens. 


Summary: Two cases of laryngeal obstruction are reported, 
because they are particularly interesting and instructive from 
the following standpoint: In the first patient the pathological 
changes involved the larynx as well as the gastrointestinal 
tract. In the second patient the tracheobronchial tree as well 
as the larynx was involved. In both instances, the disease was 
proved to be definitely allergic in origin, with specific sensi- 
tivity to milk. Immediate relief was obtained by elimination 
diet. Allergy of the larynx no doubt occurs more -ommonly 
than is generally believed. In the management of au cases of 
laryngeal obstruction, the possibility of allergy as an etiologi- 
cal factor should always be taken into consideration. 
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ACUTE INFLAMMATORY DISEASES. 


Laryngeal Diphtheria: Bayer’ reports on a study of 1,291 
patients with diphtheria admitted to the Fever Hospital, 
Johannesburg, South Africa, from 1930 to 1937. Of these, 
242 had laryngeal diphtheria and 124 required tracheotomy. 
In at least 25 per cent of cases of faucial diphtheria a positive 
diagnosis can be made immediately from direct examination 
of a smear. In about 85 per cent of cases of faucial diphtheria, 
culture of swab material is positive after 24 hours, and in 95 
per cent it is positive after 48 hours. In regard to laryngeal 
diphtheria, however, after tracheotomy cultures from swab 
material taken from membrane found at operation or from 
trachea itself are positive in only 60 per cent of cases. When 
the patient was not tracheotomized, swab material gave posi- 
tive cultures in only 50 per cent of cases. Faucial diphtheria 
occurs in over half the patients with laryngeal diphtheria and 
is an additional help in diagnosis. Whether tracheotomy or 
intubation is done, the mortality is exceptionally high in chil- 
dren under age 2 years. Although in very young children 
intubation gives better results, in older children tracheotomy 
gives slightly superior results. To a patient with acute strep- 
tococcic laryngitis, tracheotomy usually does not bring that 
intense relief from dyspnea that it gives to a patient with 
diphtheria. The prognosis in cases of diphtheria must be 
guarded. 


Diphtheria Inoculations and the Schick Test: Steinhardt” 
reports the results of several years’ experiments with protec- 
tive inoculations against diphtheria and the reliability of the 
Schick test. The author is in favor of immunization and rec- 
ommends it at the age of from 10 to 11 months at the time of 
vaccination against smallpox. He likewise recommends a sec- 
ond injection from eight to 10 months after the first. 


Dorenchenko*' states that intubation is not popular because 
of its chief fault; namely, the difficulty found in inserting the 
laryngeal tube. To do away with this, the author proposes a 
new method under visual control. He inserts a self-retaining 
laryngeal mirror of simple construction. The mirror is kept 
in position by means of a metal plate applied againt the alveo- 
lar border of the upper maxilla. Then, having both hands free, 
the operator proceeds with the intubation under visual control. 
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Vitamin B, in Postdiphtheric Paralysis: Reviewing 1,590 
cases of diphtheria which were observed during the years 1936 
and 1937, Feige**? found 100 cases in which postdiphtheric 
paralysis developed. Paresis of the soft palate was observed 
in 90 cases, paresis of the ocular muscles in 20 cases, paralytic 
symptoms of the legs in 23 cases, paralysis of the pharyngeal 
muscles in 18 cases, paralysis of the respiratory musculature 
in four cases, paralysis of the musculature of the neck and 
back in three cases, and paralysis of the diaphragm only once. 
Of the 60 cases in which the entire course of the postdiphtheric 
paralysis could be observed, 30 were treated with a prepara- 
tion of vitamin B,, and 30 either received no treatment for 
the paralytic symptoms or were treated with other medica- 
ments. A comparison of these two groups of cases revealed 
that in those patients who were treated with vitamin B,, the 
paralytic symptoms persisted on the average for 29.6 days, 
whereas in the other group they persisted on the average for 
49 days. In remarks on the problem of the pathogenesis 
of postdiphtheric paralysis, the author cites observations of 
several investigators and suggests that these postdiphtheric 
paralytic symptoms are the result of the concurrence of a 
toxic impairment of the tissues with a lack of the B substance, 
which has a ferment-like action. 


Tracheotomy: Cawthorne** describes in a masterly way 
the operation of tracheotomy and should be read in detail. In 
the author’s summary, he says that tracheotomy is required 
to relieve increasing laryngeal obstruction and should not be 
postponed until the urgency of the symptoms demand a hur- 
ried operation. General anesthesia increases the danger of the 
operation. Local infiltration renders the operation painless 
and reduces bleeding. A midline position, a midline incision 
and a midline dissection will expose the trachea and avoid 
other important structures. Deviation from this midline rule 
is the commonest cause of operative difficulties. The trachea 
must never be incised above the second ring, but preferably 
through the third and fourth. This will avoid the possibility 
of subsequent laryngeal stenosis. The intratracheal injection 
of a few millimetres of cocaine and the excision of a disk of 
tracheal wall instead of the usual vertical slit are modifications 
of the traditional technique that make the operation more 
tranquil and the after-treatment more simple. No sutures are 
used in closing. Carbon dioxide should be at hand both in the 
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operating theatre and at the bedside, in case acapnia should 
develop. This applies especially to cases of long standing 
laryngeal obstruction. After-care demands constant nursing 
attention directed toward keeping the airway ciear, adjusting 
the respiratory mechanism to altered conditions and combat- 
ing the effects of laryngeal obstruction on the lower respira- 
tory tract. Decannulation should be gradual and should not be 
attemped until the patient can sleep comfortably with the tube 
completely corked. 


Bloch and Lemoine,” in referring to tracheotomy cannulas, 
state that all laryngologists know of the difficulties which are 
sometimes encountered when inserting same, and the incidents 
or accidents which may arise when a cannula is left in place 
for a long time. All these difficulties are due to the fact that, 
apart from their diameter, cannulas are all of a uniform type. 
Now, it should be borne in mind that human necks may be 
short, thick or long, and that the trachea itself, as compared 
with the surface of the skin, is far from having a uniform 
position ard direction. Particular attention should be paid to 
the curve of the cannula, its length and, finally, the plane of 
fixation of the plate. After studying the various anatomical 
conditions which may be found, the writers have designed and 
made a certain number of different cannulas which avoid the 
chief disadvantages of the usual cannulas. 


Michels*’ forms the conclusion that pneumothorax and medi- 
astinal emphysema following tracheotomy are more common 
than the literature would suggest. The mechanisms involved 
and the probable modes of the entry of air into the thoracic 
cavity are discussed. 


Six cases of acute laryngeal obstruction, with a mortality of 
50 per cent, are presented. Pneumothorax and mediastinal 
emphysema in five cases followed tracheotomy. A case in 
which aspiration of a foreign body requiring tracheotomy was 
complicated by the development of tension pneumothorax after 
bronchoscopic procedure also is included. Of the group, two 
patients recovered with no primary treatment of the pneumo- 
thorax, and one with continuous closed drainage; one died 
after a single inadequate pleural aspiration, one after repeated 
pleural aspirations, and one without pleural aspiration. 


Recognition and early adequate treatment of these condi- 
tions is essential. Continuous closed drainage obviates the 








104 ORTON: DISEASES OF THE LARYNX. 


objectionable features of repeated pleural aspirations. Great 
changes in thoracic and mediastinal pressure often prove fatal. 
The introduction of the bronchoscope prior to tracheotomy 
would eliminate many of the untoward complications men- 
tioned. The prompt use of Roentgenograms as an adjuvant to 
careful clinical interpretation is advocated. 


Acute Laryngitis in Infants: Greenwood* reports this to be 
an inflammatory disease of the laryngeal intima, usually sec- 
ondary to an acute upper respiratory infection, and generally 
associated with pathological changes in the lower respiratory 
tract. Jackson, for purposes herein, divides acute inflamma- 
tions of the larynx, per se, into: a. specific acute laryngitis; 
b. nonspecific acute laryngitis. Acute specific laryngitis is an 
infective disease with a definite course and a self-limited ter- 
mination. Acute nonspecific laryngitis is due to causes other 
than specific infection, and does not follow a regular course. 


Symptoms: The majority of these infants are actually ill 
with a fever of 103° to 104° F. (rectal reading). Usually an 
associated rhinopharyngitis (10 of the 14) is present. Pulse 
is rapid; respiratory distress most prominent. Hoarseness 
appears early, preceded or followed by a cough — only one 
child here had aphonia. Respiratory rate varied from 24 to 68. 
Croupy cough, denoting subglottic obstruction. 


Treatment: General and local. a. General aims at the set- 
ting up and maintaining a proper water balance. Rest is 
important in these cases. Too frequent examinations and 
unnecessary minute nursing care disturb the infant and are 
only conducive to greater fatigue. b. Steam rooms are prefer- 
able. The oxygen tent is a valuable asset and was frequently 
used in these cases exhibiting dyspnea. Intubation and trache- 
otomy are two life-saving measures, one of which should be 
done where the signs of obstructive laryngeal dyspnea are 
present. 


Conclusion: Specific acute laryngitis in infants is a perti- 
nent pediatric problem. When signs of obstructive dyspnea 
appear, the endoscopist or the endoscopically-trained laryn- 
gologist should be summoned. For immediately relief, either 
intubation, the use of life-savers or tracheotomy is necessary. 
We believe that in infants low tracheotomy conserves the 
laryngeal structure better than intubation. 
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Cassidy*’ states that fulminating laryngotracheobronchitis 
has been reported with considerable frequency, and the prob- 
lems pertaining thereto have been thoroughly discussed by 
numerous practitioners. The mortality still is high and with- 
out adequate facilities and competent nursing it would be 
higher. The author bronchoscoped his patient 38 times, aspi- 
rating thick, tenacious material. 


Evans** reports on three recovered cases and states that the 
etiology is an inflammation of the mucous membrane of the 
larynx, trachea and bronchi, usually preceded by symptoms of 
a head cold. It may, however, be primary in the larynx or 
subglottic region. Direct examination of smears taken from the 
larynx and trachea usually reveal a mixed infection of staphy- 
lococcus, streptococci and pneumococci. Pathology depends on 
the inflammatory reaction to fiery redness and swelling of 
subglottic and tracheal regions, together with a pronounced 
velvety appearance of the tracheal mucosa. As the disease 
progresses, necrotic pseudomembranes may be seen extending 
downwards to the bronchi. The staphylococci are more apt to 
be accompanied by crusts of tenacious plugs. 

Symptoms: Infection of upper respiratory tract, followed 
by fever, hoarseness, dry, croupy cough, rapidly progressive 
dyspnea. In the streptococcic infections, the elevation of the 
temperature is usually higher than in the staphylococcic type. 
This is followed by dyspnea, with all signs of immediate tra- 
cheotomy, death occurring from 36 to 48 hours from the onset 
of the laryngeal symptoms. 


He speaks of treatment consisting of intubation, tracheot- 
omy, bronchoscopy. His plea for early diagnosis is important. 
The patient should be transferred to a hospital, where bron- 
choscopy, tracheotomy, etc., can be done at a moment’s notice, 
saturated air to breathe, forcing fluids and bacteriophage. 


Clerf’s*® gravest pathological finding is the marked sub- 
glottic swelling; relief can be obtained by aspiration through 
either the bronchoscope or a tracheotomy tube. This disease 
remains one of the most serious conditions that has to be dealt 
with in children. Further studies of the pathologic changes in 
the tracheobronchial tree and the trial of systemic therapy 
with drugs are necessary to produce a sizable reduction in 
mortality. 
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During a period of three years, Flance and Wheeler*’ exam- 
ined the trachea and bronchus in 285 cases of pulmonary 
tuberculosis that came to necropsy. Nine cases of gross tuber- 
culous tracheobronchitis, proved by microscopic study, were 
found, a total incidence of 3.1 per cent. Of these nine cases, 
seven were tracheal ulcers. one was a case of ulceration asso- 
ciated with stenosis of the left main bronchus, and the ninth 
case was one in which no ulcerations were seen, but only sub- 
mucosal tubercles. On checking through the clinical histories 
of these cases the authors found no symptoms of marked 
wheezing, dyspnea, cyanosis or sputum changes other than 
those attributable to a moribund state. 


Galloway,** in summarizing, states that the treatment, 
briefly outlined, is as follows: 


1. Rest — physical and mental — so that minimum oxygen 
is required. 


2. No opiates or atropine. 


3. Oxygen by tent, hood or catheter, or into the tracheot- 
omy tube. It is better given with helium with modern positive 
pressure according to the principles of Kernan and Barach. 


,. Fluids by mouth and parenterally to relieve dehydration 
and increase fluidity of secretion. 


5. Moisture-saturated air by croup tent. 


6. Tracheotomy or, rarely, intubation; not delayed if the 
foregoing procedures do not soon give relief. 


7. Postural drainage and aspiration. 


8. Postural irrigation if secretion, plugs or crusts cause 
blocking. 


9. Bronchoscopic removal of crusts if necessary. 


10. Expectorants (?). 


Of the 10 patients who required cannulation in my service 
at the Evanston Hospital, two died. The cases were favorable 
because they were usually referred early by alert pediatri- 
cians, whose collaboration in the general care was invaluable. 
Some of these patients were seen every few hours, day and 
night, for four to five days, and no cases are included from a 
service of a larger charity hospital, where I could not be in 
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frequent attendance. In all, it appeared certain that trache- 
otomy was inevitable. The two who died were seen only a few 
hours before death, and one had been given depressing doses 
of morphine. The series is too small, of course, for conclusions 
to be drawn, but it may indicate that with the measures here 
outlined the outlook in this disease is not too unfavorable. 


LARYNGEAL ABSCESS. 


Woodson*™ reports the etiology of this condition is due to 
the presence of pyogenic bacteria, mostly streptococci and 
staphylococci. It is not uncommon to find that they have been 
preceded by constitutional and infectious diseases, such as 
tuberculosis, syphilis, influenza, erysipelas and diphtheria. 


Radium and Roentgen-ray treatments of the larynx are one 
of the most common causes of laryngeal abscess, while trau- 
matism, tumorous ulcerations, inhalation of noxious vapors 
and exposure to the weather are other causes cited by various 
authors. 


Laryngeal abscesses are grouped according to their clinical 
manifestations into the circumscribed and the diffuse types. 
The circumscribed type is the milder, the most common, and 
may be intra- or extralaryngeal. This condition sets in in the 
form of a severe pain, dysphagia, dysphonia, dyspnea, general 
malaise, otalgia, pale cyanosis, trismus, a septic temperature 
and a larynx which is tender on palpation. In the diffuse type 
the symptoms are progressive, severe and accompanied by a 
high septic temperature and frequently cyanosis. 


Laryngeal abscess developing in the course of influenza or 
tonsillitis is the most simple clinical form, and at the same 
time the most frequent, consisting of an edema localized on 
the superior surface of the arytenoid cartilage. 


Purulent perichondritis of the larynx, secondary to syphilis 
and tuberculosis, is not common. 


Retention, embryonal or congenital, lymph or blood and 
traumatic are the four types of cyst of the larynx. They may 
become infected as result of pressure, poor circulation or from 
being twisted on their pedicles, undergoing degeneration with 
chronic inflammation of the walls. 
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Erysipelas is characterized by an acute inflammatory edema 
which has a tendency to wander. 


Laryngeal actinomycosis is rare, but there have been three 
cases of laryngeal actinomycotic abscess reported in the lit- 
erature. 


Hospitalization of the patient is indicated, so that a trache- 
otomy may be performed at any time. 


The author concludes by saying that laryngeal abscess 
should be considered a serious disease, but an early diagnosis 
will usually permit a successful therapy, and prevent the 
development of complications. 


Dyspnea due to twin abscesses at the sides of the larynx is 
reported by Schwartz.** Laryngoscopic examination showed 
abductor paralysis of both vocal cords. In fact, it soon 
appeared that almost every laryngeal nerve and muscle must 
be paralyzed. A tracheotomy was done, and the patient’s res- 
piration at once became free. 


CHRONIC LARYNGITIS. 


Syphilis: Escab** reports a case of a woman, age 20 years, 
with bilateral pulmonary tuberculosis with dysphonia and 
dyspnea. Examination revealed obstruction of the glottis by 
a smooth, fibrous web, which united the cords and extended 
from the anterior commissure to the arytenoid region, leaving 
only a narrow slit, posteriorly, for breathing. After a prelim- 
inary tracheotomy, thyrotomy was done and the web removed 
with the diathermy knife. Healing was without incident. All 
serologic reactions were negative, and no stigmas of heredi- 
tary syphilis were present. The presence of cicatricial stenos- 
ing lesions in the larynx is the signature of syphilis, and one 
should not be misled by negative serologic reactions and the 
coexistence of active pulmonary tuberculosis. 


PERICHONDRITIS OF THE LARYNX. 


Tuberculosis: Myerson*’ discusses the various local treat- 
ments of the larynx in these cases. The therapeutic measures 
most frequently used are vocal rest, cautery, oils, light and 
X-ray therapy, and injection and resection of nerves. An 
analysis of the 145 larynges which were healed in 1,000 con- 
secutive cases reveals that 87 received no therapy except vocal 
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rest, which is routine for all cases. This confirms the author’s 
opinion that the value of local therapy in tuberculosis of the 
larynx is greatly overestimated. It is important that the laryn- 
gologist appreciate the significance of the pulmonary disease 
and its many phases when he is treating tuberculosis of the 
larynx. He will be able to treat the larynx more effectively 
and anticipate the future course of the disease if he has a 
better understanding of the primary condition. 


Belosljud* states that laryngeal tuberculosis is rare in early 
childhood and is usually secondary to advanced pulmonary 
tuberculosis. Laryngeal childhood tuberculosis is rare, accord- 
ing to various authors, because of anatomic differences in the 
structure of the larynx from that in adults, such as the narrow 
lumen of the sinus of Morgagni, and long and narrow excre- 
tory ducts, the arrangement of mucosa glands in the center of 
the ventricular fold; the normal resistance of the child’s 
larynx to tubercle bacilli, and the comparative infrequency of 
open pulmonary tuberculosis in childhood. 


Spira®’ believes that hematogenous tuberculosis of the 
larynx has to be taken into consideration when physical and 
Roentgen examinations of the lungs yield negative results or 
that hematogenous tuberculosis of the lungs, not greatly 
advanced, must be borne in mind. 


Rubin and Galburt** state that tuberculosis affecting the 
larynx of children is not frequently considered. This is so 
because pulmonary tuberculosis is infrequent in children. 
Tuberculosis of the larynx of a child is usually discovered 
during routine examination because the symptoms are fre- 
quently not pronounced. 


The authors were impressed by the lack of symptoms in 
many of the children. Symptoms varied from a slight huski- 
ness to hoarseness and aphonia. A sense of soreness in the 
throat and a slight dysphagia were occasionally complained of. 
None of the severe symptoms usually seen in the adult larynx 
were found. The posterior commissure and the arytenoid car- 
tilage were most frequently involved. Hyperemia involved the 
entire larynx. The next lesion was infiltration. Their treat- 
ment consisted chiefly of vocal rest. They used instillations 
of halibut liver oil or cod liver oil, and the use of the Kromayer 
lamp. Galvanocautery is used early in the treatment of 
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patients with nonacute superficial and deep ulcerations, edema 
and tuberculomas. Edematous swellings and tuberculomas are 
treated by puncture, while ulcerations are superficially seared. 
Laryngeal pain is controlled by the injection into the superior 
laryngeal nerve. The prognosis is unfavorable when a child 
has a laryngeal complication with pulmonary tuberculosis. It 
is not hopeless, however, as formerly believed. The employ- 
ment of collapse therapy has undoubtedly improved the prog- 
nosis. The routine examination of the larynx of all children 
with pulmonary lesions should be done. Bronchoscopic exam- 
ination should be performed on the tuberculous children who 
have negative sputums, because a direct smear will often show 
the presence of tubercle bacilli. It is contraindicated when 
active laryngeal lesions exist. The chief therapeutic measures 
are vocal rest and the application of the galvanocautery elec- 
trode. The general and pulmonary condition must also be 
treated. Collapse therapy has greatly improved the local con- 
dition and the general prognosis. 


Dobrzanski* states that the majority of cases of laryn- 
geal tuberculosis are in persons 20 to 40 years of age. Dis- 
ase is always secondary. Frequent symptoms are vocal 
fatigue, hoarseness, irritation, cough and dysphagia. The 
writer attaches little importance to radiological examination 
as a means of diagnosis of chest lesions. 


Methods of treatment consisted of local irradiation, galvano- 
cautery, artificial pneumothorax. One hundred fifty-five cases 
noted — complete cure in 33 per cent, improvement in 36 per 
cent. Tracheotomy seems to make condition worse. 


Suggit*® reported a female, age 26 years, who was admitted 
to a sanatorium with a history of huskiness of one year’s dura- 
tion. Examination showed a pale turbin-like edema of the epi- 
glottis and arytenoids, without ulceration. For the next six 
months, the patient slowly improved. Biopsy taken showed 
rather atypical tuberculous granulation tissue. Interesting 
part about the patient was that at no time was there found 
any clinical, radiological or bacteriological evidence of tuber- 
culosis, apart from the larynx. 


Gershkovitch" states that laryngeal tuberculosis is in 70 
per cent to 80 per cent of the cases of sputogenic origin, and 
in the remaining 20 per cent to 30 per cent due to hemato- 
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lymphatic spread. The distinguishing features of the hemato- 
lymphatic tuberculosis of the larynx are as follows: 


1. Localization — terminal ramifications of the blood ves- 
sels; i.e., the false cords, spreading to the arytenoids; more 
rarely the epiglottis. On the other hand, it rarely attacks the 
sites of predetection of sputogenic tubercle; namely, vocal 
cords and those regions where the mucous membrane is thrown 
into folds; i.e., the ventricle, the intra-arytenoid region, the 
posterior wall. He says that a symmetrical lesion is more com- 
monly of hematolymphatic origin. 


, 


2. Mucous membrane appearance is important, being in- 
tensely red and often edematous. The affected region is dic 
tinctly swollen and sharply demarcated from adjacent tissue. 


3. The ulcers are larger and deeper than those of the sputo- 
genic tubercle. 


,. Owing to the concurrent development of its various foci, 
hematolymphatic tuberculosis is monomorphous in type. 


Lvovitch and Podgajetsky” state that in 34 patients having 
artificial pneumothorax for tuberculosis of larynx and the 
lungs, the larynx healed in three cases, improved in 29 cases, 
and remained stationary in two. The author regards artificial 
pneumothorax indicated in every case of laryngeal tubercu- 
losis. 

Woodward* reports that the indications for surgical treat- 
ment of laryngeal tuberculosis have undergone many changes 
since the comparatively recent and marked advancement of 
thoracic surgery as applied to pulmonary tuberculosis, and 
accumulated experience in regard to the treatment of the 
larynx itself has led to a better understanding of objectives 
and technique. 


It is now a generally accepted fact that etiologically the 
larynx becomes involved secondary to pulmonary tuberculosis 
with a positive sputum, and that to obtain a negative sputum 
as quickly as possible is one of the main objectives in treating 
pulmonary tuberculosis. To this end, collapse therapy has been 
an important factor in improving prognosis. 


The galvanocautery is undoubtedly the method par excel- 
lence for the treatment of laryngeal tuberculosis. Outside of 
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cauterization, no other surgical procedures were necessary 
except three tracheotomies, one plastic operation for stenosis 
and a number of bronchoscopies. 


There has fortunately been a tremendous change in our 
ideas of medical treatment. Voice rest remains as one of the 
greatest aids in obtaining healing and should be prescribed 
in all cases. 


Among the surgical procedures used today we find the fol- 
lowing: Galvanocauterization is the most valuable. When 
properly used, the results are most gratifying both to the 
patient and to the surgeon; however, one must remember that 
too deep and extensive cauterization about the cords and aryte- 
noids may produce stenosis either through inflammatory 
swelling or by subsequent cicatrization. Results of cauteriza- 
tion in suitable cases by following the sedimentation rate have 
been well shown by Greene. 


The local removal by direct laryngoscopy of tuberculous 
tumors may be necessary at times and differs in no way from 
other surgical procedures done by direct laryngoscopy, except 
that light cauterization of the base of the tumor seems wise, in 
order to prevent a local spread of the disease through the 
traumatized tissue and lymphatics. 


Biopsy will be necessary in some instances in which there 
is a question of syphilis or carcinoma. 


Incision and drainage of abscesses either within the larynx 
or subcutaneously from chondritis of the laryngeal cartilage 
should be carried out when necessary in the same manner as 
abscesses from other causes are handled. 


The removal of the epiglottis has been done many times 
when disease was far advanced and painful, and has given 
satisfactory results, either by punch forceps with cauterization 
of the base, or by the snare and the coagulating current. 


A block of the internal branch of the superior laryngeal 
nerve has been repeatedly done for the relief of pain, but since 
the use of the cautery and collapse therapy, we have not found 
it to be necessary in a single case reported in this series. 


Tracheotomy will be necessary for laryngeal dyspnea in 
rare instances. The indications for tracheotomy are still those 
of laryngeal obstruction; and in tuberculosis we find that 
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ulceration and edema, caused either by disease or too extensive 
cauterization, will necessitate tracheotomy in acute cases, and 
for tuberculomas, cicatrization and paralysis of both cords in 
chronic cases. 


Cicatricial stenosis of the larynx can be caused by healing 
of tuberculous ulcers in the interarytenoid space and surround- 
ing region. 


Bronchoscopy is rapidly being recognized as a valuable 
adjunct in the treatment of pulmonary tuberculosis, especially 
when there is involvement of the bronchi and trachea, also for 
diagnosis in questionable cases, and to furnish valuable infor- 
mation to the thoracic surgeon. 


According to Garon and Gauducheau,** a child age 2 years 
became progressively dyspneic with serious paroxysms at 
night. As the cause of this could not be determined, an exam- 
ination was made with the bronchoscope, which showed a 
mobile tubercle surrounded by a healthy mucous membrane. 
The histological examination showed the disease to be tuber- 
culosis. X-ray treatment was instituted. This caused retro- 
cession of the tumor, which has not reappeared. 


Cotton-Cornwall*® summarizes 11 cases, and besides enumer- 
ating such agents as Aspergum, Anesthone tablets, Trochisci 
krameriae et cocainae (B.P.), insufflation of various anes- 
thetic powders and the 5 per cent cocaine spray, draws special 
attention to the use of electrical ionization for the relief of 
pain in tuberculous laryngitis. It is simple, without danger, 
if ordinary care is taken, cheap and completely effective in 
most cases over long periods. 


Weidman and Campbell** report after six years’ experience 
with the electrocautery in the treatment of laryngeal tubercu- 
losis an attempt has been made to summarize the results and 
to evaluate them. 


As soon as laryngeal tuberculosis was diagnosed, the patient 
was placed on vocal rest. If, with the general regimen, or col- 
lapse therapy, the larynx improved, nothing more was done. 
Irrespective of the treatment of the pulmonary condition, all 
patients whose larynx showed a congestion or slight infiltra- 
tive thickening were treated with vocal rest alone. If, how- 
ever, edema or ulceration were present, the larynx was cau- 
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terized, providing the general condition of the patient per- 
mitted. The larynx which shows only congestion should never 
be cauterized. Only those showing stages more advanced than 
congestion or infiltrative thickening were considered suitable 
for cauterization. 


The use of the cautery can be greatly abused if certain facts 
are ignored. It is inadvisable to cauterize the larynx which 
shows only congestion, and it is absolutely useless in an acute 
laryngeal tuberculosis occurring as a terminal complication. 


In their summary, the authors say that, irrespective of 
treatment, the results in laryngeal tuberculosis were as fol- 
lows: There were 468 patients with laryngeal tuberculosis, 
and in 199, or 42.6 per cent, satisfactory results were obtained ; 
80, or 17.1 per cent, showed partially satisfactory results; in 
164, or 35 per cent, the results were unsatisfactory; 18, or 
3.8 per cent, received insufficient treatment, and seven, or 
1.5 per cent, were not treated. 


It seems quite evident that with the high percentage of 
unsatisfactory results in the treatment of laryngeal tubercu- 
losis there is much to be desired. Although laryngeal cauteri- 
zation, combined with the sincere effort to bring the pulmo- 
nary condition under control by the judicious use of all forms 
of collapse therapy has definite value, there still remains a 
large group of patients in which laryngeal treatment is ineffec- 
tive. This problem is not directly the problem of the treatment 
of laryngeal tuberculosis. It only demonstrates that there is 
as yet no certain cure for pulmonary tuberculosis. 


THE LARYNX IN INFANTILE BERIBERI. 


Alcantara and DeOcampo* in an article state that it is 
worth while for the pediatrician to have the larynx examined 
in every case of hoarseness in children. Hoarseness and weak- 
ness of the voice, sometimes aphonia, are among the most 
frequent symptoms of infantile beriberi. 


Their clinical observations cover over two years, and the 
material includes 37 cases of infantile beriberi. Their article 
is well written. The summary of the laryngeal lesions are: 
spasm of larynx, congestion of larynx, particularly of the true 
cords, slight impairment of motion of cords. 
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Five patients with acute cardialgic beriberi, in whom the 
impairment of voice was slight, showed only slight congestion 
of the vocal cords, their motility being normal. All the rest 
had impairment of motion of the vocal cords. 


They believe that impaired mobility of the vocal cords should 
be added to the already recognized factors in the criterion for 
the diagnosis of infantile beriberi. In cases in which beriberi 
and acute infection of the respiratory tract coexist, the motil- 
ity of the cords is of help in determining whether both are 
present and what degree of deficiency of vitamin B exists in 
the child. 


The modus operandi in the production of the clinical facts 
observed seems to be, first, the irritation, and then the degen- 
eration of the abductor fibres of the vagus nerve, followed by 
similar changes in the other fibres, the tensors and adductors. 
The cardiac enlargement does not seem to have any influence 
on the degeneration. 


Clinically and probably pathologically, at least with regard 
to the laryngeal lesions, there is a close similarity between the 
adult beriberi and the infantile beriberi. 


LEPROSY OF UPPER RESPIRATORY TRACT. 


Pinkerton* states that approximately 40 per cent of mod- 
erately advanced leprosy cases present leprous lesions of some 
form in the larynx, and in a vast majority of cases the epi- 
glottis is involved. The characteristic early symptom is the 
“leprous huskiness,” a peculiar vocal quality that strikes the 
experience as suggestive. The patients complain of a dryness 
and a tickling sensation that causes a dry, unproductive cough. 
The mucous membrane of the neural type is dry and a grayish 
red, and the surface is often covered with a frosty exudate, 
which is thin enough to allow the red membrane beneath to 
shine through. It does not become ulcerated as in the 
nodular type. In the early nodular type the epiglottis is 
attacked early on both its anterior and posterior surfaces, and 
extension occurs into surrounding parts by contiguity along 
the aryepiglottis folds, the arytenoids and posterior commis- 
sure. The arytenoids stand out in the process later by becom- 
ing almost immobile, large and hard, with infiltrations. The 
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cords become swollen where the nodules involve the lateral 
bands. 


The recurrent laryngeal nerve escapes in most cases, while 
the superior laryngeal nerve is involved more often by deep 
infiltration in its branches of distribution. Congestion, swell- 
ing, infiltration, nodulation, ulceration, atrophy and scar for- 
mation are successive steps in the disease. Laryngeal stridor 
and edema of the glottis may occasionally result in fatal con- 
sequences. 


In differential diagnosis, the author points out that over 
10 per cent of leprous patients show a positive Wassermann in 
the nodular types, without a history or other evidence of 
syphilis. 


Leprous, tuberculous and syphilitic lesions of the larynx 
may resemble one another at one stage of this development. 
Tuberculosis almost always involves the posterior part of the 
iarynx first. Leprosy involves the epiglottis first, and cords 
and arytenoids later. Tuberculous larynx is painful. Leprosy 
is painless. 


Treatment: Nothing acts as a specific in local or topical 
treatments. Rest of the larynx and chalmoogra oil in the 
author’s experience have not been satisfactory. 


CHRONIC INFECTIONS OF THE LARYNX. 


Scleroma (Rhinoscleroma): Weiss*’ gives a resumé of the 
essential information pertaining to scleroma, reporting two 
cases in which leleradrum therapy, plus surgical intervention, 
was effective, and describes the changes in the histologic pic- 
ture of a lesion after regression under radium treatment. 
Scleroma is defined as chronic specific granuloma, character- 
ized by an extremely indolent clinical course, a destructive 
microscopic structure and probable transmission by infection. 


Frisch’s organism, B. Rhinoscleromates, is constantly found 
in typical lesions. 


Scleroma involves the upper respiratory tract. The lesions 
are bilateral, usually starting in the nose. It may remain here 
or progress to nasopharynx, palate, uvula, pillars, larynx and 
trachea. In 2,631 cases registered by the International Com- 
mittee for the Study of Scleroma, the following distribution 
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was found: Nose, 60 per cent; larynx, 60 per cent; naso- 
pharynx, 28 per cent; pharynx, 16 per cent; trachea and 
bronchi, 9 per cent. The three stages of the disease are 
described : 


1. The diffuse stage, in which it resembles atrophic rhinitis, 
and is marked by crusting, a thin, foul nasal discharge and 
redness and infiltration of the mucosa. 


2. The circumscribed stage, in which numerous small bluish- 
red edematous nodules are present, slowly coalescing into firm, 
granular cartilaginous masses. 


3. The cicatricial stage, in which dense gray atrophic scars 
occur, with resultant deforming adhesions of the soft struc- 
tures and progressive concentric stenosis of the involved por- 
tion of the air passages. 


Irradiation of scleroma affects regression by inducing fibro- 
sis, thus hastening the end-stage, contracting scar. He reports 
two cases. In the first case, distance irradiation, with a dose 
of 32,000 milligram hours, effected complete regression of the 
lesion, with no recurrence in 24 years. In the second case, 
excision of a small nodule was followed by prophylactic irradi- 
ation with a dose of 20,000 milligram hours. One year has 
elapsed without recurrence of the lesion. The histologic 
changes in scleroma following irradiation include: a. extensive 
fibrosis; b. increased hyalinization; c. decreased cellular con- 
tent of the stroma; and d. disintegration and disappearance 
of the Niekulicz cells. 


Schiitz,* of Berlin, reports a case of primary actinomycosis 
of the larynx in which tracheotomy was necessary. 


Hypnosis: Levbarg™ states that at the present time there 
is an inereasing emphasis placed on the correction of voice 
and speech defects, and an awakening interest in the subject 
on the part of numerous physicians, medical schools and 
hospitals. 


The author states that hypnosis is a potent agent in psy- 
chotherapy. It can be used for the correction of certain dis- 
orders of voice with positive results. The speech pathologist 
should be a physician and should have training in psychiatry. 
He should possess a musical knowledge and be a competent 
otolaryngologist. 
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Rhinosporidiosis: Ruchman* reports a case of rhinosporidi- 

osis because of its rarity, this being the first reported case of 
the disease in a female in North America. Rhinosporidiosis is 
a fungous infection involving the mucous membrane of the 
nose, ear, conjunctiva, pharynx, larynx and penis. The disease 
has been reported mostly from India, Ceylon, Africa and the 
Philippine Islands, and occasionally from North and South 
America. The cause of the original infection is unknown. The 
author cannot explain how autoinoculations at new sites take 
place. Characteristically, a polypous mass appears, with pro- 
fuse bleeding. The manifestations are local, with no invasion 
of the depths of the surrounding areas or the blood stream. 
The spores are mixed in the nasal secretions and discharged 
from the nose. Recurrences are rapid. Experimental trans- 
plantations into animals have not succeeded. The character- 
istic picture under the microscope establishes the diagnosis. 
tepeated operations for the removal of the growth and its 
adjacent normal tissue are often necessary. The treatment 
may be supplemented by the use of chlorhydroxyquinoline 
ointment and of a 5 per cent aqueous solution of antimony and 
potassium tartrate. 


In reporting on dermatologic conditions of the larynx, Figi®* 
states that, among others, the Plummer-Vinson syndrome 
(simple achlorhydric anemia) should be mentioned. The 
mucous membrane of the mouth, pharynx, larynx and esopha- 
gus in these cases are very prone to undergo malignant change 
without previous leukoplakial thickening, and multiple carci- 
nomas are not infrequently seen in mouth, pharynx and post- 
cricoid region. 


Infectious Granulomas: Chancre has been reported on the 
epiglottis, and tertiary syphilis may be a prominent factor in 
cicatricial stenosis, perichondritis, ulcerations or gumma of 
the larynx. 


Tuberculosis in the form of lupus or as a true acute or 
chronic tuberculosis of the larynx. 


Rhinoscleroma may see distortion of the larynx. Actinomy- 
cosis, blastomycosis and torulosis are mentioned, as well as 
leprosy. 


Pemphigus is not infrequently encountered in the larynx. 
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A condition of unusual hypertrophy of mucous membrane 
may be seen that histologically there is edema and lymphocytic 
infiltration only, as also reported by Orton." 


Xanthomas of the larynx are rare. 


These conditions are of interest to the laryngologist not 
only because of the therapeutic indications arising in connec- 
tion with the local pathologic changes, but also because of 
their diagnostic and prognostic features in general disease. 
Recognition is at times possible from observations of the 
lesions of the mucous membranes alone. 


Xanthomatosis: Montgomery®’ states that there are various 
types of xanthoma which may result in lesions involving the 
mucous membranes of the mouth, threat, larynx and trachea. 
They report a case of lipoid proteinosis (Urbach) in which 
the larynx was involved. In their summary and conclusions 
they state these cases presented several atypical clinical fea- 
tures, including the onset of severe hoarseness only, late in life 
rather than in infancy. The authors state that symptoms of 
this disorder may not become prominent until late in adult 
life and that a definite familial history and evidence of dia- 
betes may be absent (the authors quoting cases compiled by 
Urbach in the Handbuch). It was necessary in eight of 14 
cases to perform laryngotomy to prevent asphyxia. 


ACUTE AND CHRONIC LARYNGEAL STENOSIS. 


Graebner” reports that a review of medical literature shows 
comparatively few cases of invasion of the mediastinal space 
by air incident to acute obstructive laryngitis. In his conclu- 
sions he states the pneumopericardium and pneumomediasti- 
num may occur at any time in the course of acute obstructive 
laryngitis. Their occurrence is directly influenced by obstruc- 
tion of the upper and the lower part of the respiratory tract. 
The complication is not directly due to or proximately the 
result of tracheotomy per se. It occurred in a case in which 
tracheotomy was not performed; it was apparently present 
prior to operation in another; and sealing the tracheotomy 
wound against air in three cases did not prevent its occurrence 
24 to 48 hours later. (Suturing or sealing a tracheotomy 
wound is not advocated by the majority of otolaryngologists.— 
Editor’s note.) 
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The conditions do not play a conspicuous part nor influence 
the course or prognosis of the disease with which they are 
associated. Pneumopericardium and pneumomediastinum are 
of relatively frequent occurrence. Repeated Roentgen and 
physical examinations of short intervals will probably reveal 
positive examples that may easily be overlooked. 


The mode of production of spontaneous pneumopericardium 
is unknown. 


Heatly*’ states the larynx in infancy presents certain con- 
ditions of acute or chronic nature which differ sufficiently from 
those encountered in later life to be of great interest and 
importance. It should be considered axiomatic that any stridor 
observed in infancy requires careful direct laryngoscopic ex- 
amination, regardless of other clinical findings which may 
apparently explain the disturbance. 


Embryologic development and the anatomy, the author goes 
into in detail. His basis of study of the types of stridor, the 
author presents a number of cases, and in his conclusion states 
that chronic stridor in infancy, like chronic hoarseness, 
requires a careful direct study of the larynx. In the majority 
of cases the cause will be found within the larynx itself, in the 
form of a flaccid superior aperture, an overdeveloped, flabby 
epiglottis, palsy of one or both vocal cords, a tumor, web, cysts 
or hypertrophy of the subglottic tissues or ventricular bands. 
The tendency to ascribe the respiratory disturbance to extrin- 
sic causes, particularly thymic pressure, solely on the basis of 
suspicious Roentgenologic changes, without direct laryngos- 
copic examination, is still common among pediatrics to impose 
on laryngologists the duty of urging consultation on all such 
problems. With proper diagnosis the possibilities of successful 
management are excellent enough to permit a favorable out- 
come in the majority of instances. 


Bowman and Jackson** investigated the causes of stridorous 
breathing of 30 consecutive infants observed during a period 
of five years. They found that 14 of the infants had supra- 
glottic obstruction to inspiration due to deformity or flac- 
cidity of the epiglottis, arytenoids and/or aryepiglottic folds. 
The epiglottis and arytenoids, forming the upper rim of the 
larynx, are drawn over the entrance of this organ on inspira- 
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tion to produce the stridor. Characteristically, in these cases 
the onset of the noisy breathing was at birth. 


Satisfactory study of a child with stridor should include 
careful X-ray examination of the neck and chest in both planes 
and an endoscopic examination of the larynx and trachea. 


Three cases of chronic hypertrophic laryngitis in children 
age 11 months, 1 year and 44 years are described by Zischin- 
sky.** The chief lesion is a chronic, unspecific inflammation 
with scar tissue formation in the upper respiratory passages. 
In two of the cases the process extended to the bronchi —a 
rare occurrence in adults with this affection. The etiology is 
obscure; in one instance, measles seemed to be a predisposing 
or exciting factor. Prognosis, as far as one can judge from 
these few cases, is worse in children than in adults. Two of 
the patients died despite tracheotomy. 


Foster® stresses the fact that in cicatricial stenosis of the 
larynx the great majority of cases are amenable to treatment. 


To discuss the adaptability of the various methods advo- 
cated to the conditions encountered in private practice. To 
offer an anatomical suggestion which seems to have an impor- 
tant bearing on the handling of a certain class of cases. He 
considers these three methods of treatment: 


1. Gradual dilation by means of tubes or rubber core molds. 


2. Laryngofissure followed by dilation by means of tubes 
or core mold. 


) 


3. Laryngofissure, removal of scar tissue and granulations, 
the application of a skin graft and later the use of tubes or 
core molds. In any case, it goes without saying that if a low 
tracheotomy has not been done, the performance of one is the 
first step. 


Patterson": emphasizes the treatment of this condition by 
means of the rubber core molds devised by Chevalier Jackson. 
The soft rubber mold is most effective in softening and absorb- 
ing obstructive cicatricial tissue. The cases reported illus- 
trated chronic laryngeal stenosis due to improperly performed 
tracheotomy in children and the great amount of labor neces- 
sary to effect cure. The elastic rubber core mold, because of 
its shape and expansile pressure on the stenosis tissue, has 
given the author the best results. 
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Referring to the treatment of laryngeal stenosis and atresia 
with a new chimney cannula, Jents*? describes the method 
which has been successfully used since 1935. He claims that 
the cannula insures a safe form of ambulatory treatment 
owing to an easily removed inner cannula, and that the forma- 
tion of a spur of granulation tissue on the posterior tracheal 
wall is prevented because the back wall of the tracheal cannula 
and the upper chimney form a continuous smooth surface. 
The upper chimney is hollow and can, if required, be kept open 
at its oval end so as to allow of normal breathing and pharyn- 
geal speech. 


Piquet and Delobel® report on five cases of laryngeal acci- 
dents in patients who had undergone irradiation of the neck 
for exophthalmic goitre. Three of the patients presented 
merely functional disorders, especially more or less marked 
dysphonia; but in the other two cases the sequelae were much 
more serious. They consisted, in one case, in diffused gangrene 
of the soft parts following tracheotomy. 


Pathogenesis of Intralaryngotracheal Goitre: Wegelin®* was 
able to connect the theories of von Bruns and Paltauf, for he 
observed that intralaryngotracheal goitre occurs in fetuses and 
newborn infants, and that even at this stage there exists a 
connection between the external and internal portion of the 
thyroid. He found that the bridge of tissue is between the cri- 
coid cartilage and the first tracheal cartilage and that it infil- 
trates the cricotracheal membrane; moreover, he was able to 
observe a preliminary stage of the intralaryngotracheal goitre ; 
in a newborn child and in a child age 5 years he detected 
thyroid tissue in the submucosa of the trachea and in the 
cricotracheal membrane, although these sites showed no mac- 
roscopic swelling. In these cases the external thyroid was 
greatly enlarged. On the basis of these observations the author 
assumes that in case of goitrous hyperplasia the thyroid may 
grow into the larynx and trachea during the fetal period but 
that a later invasion is likewise possible. 


PARALYSIS OF THE LARYNX. 


Rawlins® states that the treatment of stenosis in bilateral 
abductor paralysis of the larynx resolves itself into two funda- 
mental procedures: 1. The emergency treatment, when neces- 
sary, to save the life of the patient. 2. The treatment directed 
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toward producing a permanent and adequate airway through 
the natural air channels. 


The author describes his operation under avertin and novo- 
caine anesthesias — preliminary tracheotomy and the larynx 
well exposed by means of a laryngofissure; the trachea packed 
with gauze; a horizontal incision was made just above the left 
cord from anterior commissure to posterior commissure; the 
mucous membrane was elevated about below the cords and 
the thyroarytenoid muscle and other tissue making up the 
cover were removed down to the perichondrium of the thyroid 
cartilage. The arytenoid cartilage was then dissected free and 
removed. After bleeding, the flap was then sutured into 
position. 


He closes by saying: 


1. The relief of stenosis in bilateral abductor paralysis of 
the larynx by making a permanent and adequate airway 
through the natural air channels has been a very difficult 
problem. 

2. A successful unilateral operation for the treatment of 
this condition has been presented. 


3. In paralysis similar to the one reported. when a physio- 
logical operation is impossible or when it has failed, we believe 
this operation should be the method of choice, because of 
a. simplicity of the procedure, b. the ease of postoperative care 
and the short duration of convalescence, c. the elimination of 
a bilateral operation, and d. the assurance of a good airway. 


Jeschek* states that an immobile cord usually means a fixed 
arytenoid cartilage. There are cases where slight movements 
of the arytenoid cartilage is detected when the patient pho- 
nates. In a series of 80 cases, with one vocal cord fixed, the 
author found 29 in which the arytenoid cartilage on the 
affected side showed slight movements. In these 29 patients, 
the vocal cord paralysis had arisen after thyroidectomy or 
other neck operations. Successive laryngeal examination 
extending over a period of two years showed that the aryte- 
noid cartilage becomes gradually fixed as time goes on. The 
average time between the onset of injury and fixation of the 
arytenoid cartilage was about six months. 
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In speaking of bilateral recurrent nerve paralyses which 
follow operations for goitre, King®’ states as follows: 


1. Permanent tracheotomy with insertion of a tube or with 
suture of the skin to the incised edges of the trachea so as to 
leave a permanent opening. 


2. Nerve suture. The following nerves have been anasto- 


mosed to the distal portion of the injured recurrent nerve: 
a. the proximal portion of the recurrent nerve; b. the descen- 
dens noni; c. the roots of the spinal accessory nerve; and d. the 
phrenic nerve. 

3. Cordotomy or cordectomy, either by punch operation or 
by laryngotomy with excision of one cord. This group of oper- 
ations includes ventriculocordectomies, of which there are 
many modifications. 


,. Cord displacements. These include all operations which 
are designed to displace one cord in a fixed outward position. 
Attempts have been made to split the thyroid cartilage and 
separate the anterior ends of the vocal cords by interposition 
of a piece of bone or cartilage. Others seat the anterior end 
of one cord in an outward position on the thyroid cartilage. 
Another creates a fixed outward displacement of one arytenoid 
cartilage. 


CONCLUSIONS. 


1. Transposition of the omohyoid muscle to the arytenoid 
cartilage in cases of recent bilateral recurrent nerve paralysis 
plus laryngeal reconstruction in cases of old involvement with 
contracture presents an entirely new approach to the solution 
of this perplexing problem. 


2. Motor nerve paralysis of the larynx is not different in 
fundamental principle and pathologic changes from periph- 
eral motor nerve paralysis in other parts of the body. 


> 


8. Recognized orthopedic and surgical procedures for 
peripheral motor nerve paralysis have proved beneficial in 
the treatment of laryngeal paralysis. 


4. An accurate knowledge of laryngeal anatomy and func- 
tion is necessary for success in these procedures. Bunglesome 
operations in this region are sure to bring both the operation 
and the operator into disrepute. 
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5. It is probable that persons now wearing tracheotomy 
tubes because of bilateral recurrent nerve paralysis can be 
relieved of that necessity, and that others may be restored to 
active and comfortable lives. 


6. Once a chordectomy, always a chordectomy; therefore, I 
believe chordectomies should be discontinued until the merits 
of muscle transposition and laryngeal reconstruction can be 
adequately evaluated. 


7. It is too early to know what the final outcome of these 
operative procedures will be. It is not possible to draw final or 
statistical conclusions from three cases. The results so far 
justify their application to a sufficient number of patients 
benefited to the same degree as the patients here reported on, 
the nightmare of bilateral nerve paralysis will have been 
plucked of most of her gray hairs. 


Branch of the Superior Laryngeal Nerve and the Function 
of the Cricothyroid Muscle: Jannulis® states that occasionally 
after puberty the voice does not become lower, but the puerile 
voice persists, supposedly because of an inverted action of the 
cricothyroidous muscle. The author, therefore, paralyzes this 
muscle by the injection of procaine hydrochloride into the 
superior laryngeal nerve. The patient becomes accustomed to 
speaking with a natural voice, which he continues to use even 
when the analgesia of the nerve has disappeared. 


Injuries to the Recurrent Laryngeal Nerve in Thyroid Oper- 
ations: Lahey® reports that the most frequent site of injury is 
at the point where the nerve becomes intralaryngeal. It is 
rarely at the level of the inferior thyroid artery. One of the 
frequent reasons for bleeding is the tearing off of the upper 
branch of the inferior thyroid artery close to the trachea, 
where it retracts behind the thyroid stump. The nerve lies 
very close to the bleeding point. If, however, the trunk of the 
inferior thyroid artery is ligated, instead of the point of bleed- 
ing, the nerve lies at a sufficient distance to be safe. If both 
recurrent laryngeal nerves are permanently injured, the 
patient may have comfort and ability to speak through a tra- 
cheotomy tube fitted with a Tucker’s valve. If he objects to 
the tube and is content to speak permanently with a hoarse 
voice, then the submucous resection of the vocal cords may 
become necessary. 
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Furstenberg” states that one has only to reflect upon the 
developments in laryngology during the past 20 years to real- 
ize that few, if any, basic or significant discoveries have been 
made in the neurological phenomena of the larynx. 


In the matter of the intracranial distribution of the fibres 
of the laryngeal nerves there is much to be learned and many 
pertinent facts to be acquired by the plan of study described. 
In this connection, the author has attempted to outline in a 
general way the applied anatomy of the laryngeal nerves 
within the central nervous system and to designate the possible 
locations of lesions affecting the nerve fibres along their entire 
course from their cortical cells of origin to their sites of exit 
from the brain stem. 


In his summary, the author gives the following: 


1. The course of the corticobulbar fibres carrying motor 
impulses to the lower motor neurons, which supply the larynx, 
is outlined. Particular attention is called to the pontine 
division of the aberrant pyramidal tract and the partial 
decussation of the corticobulbar fibres for the laryngeal group 
before they terminate in the nucleus ambiguous; therefore, the 
impulses brought to the recurrent nerves will arise in both the 
right and left precentral regions of the cerebrum; an anatomi- 
cal fact of much importance when endeavoring to localize 
lesions causing laryngeal paralysis of central origin. 

2. Lesions above the nucleus of origin of the laryngeal 
nerves (n. ambiguous) cannot produce a unilateral paralysis of 
the larynx on account of the decussation of the corticobulbar 
fibres. When large enough to involve the corticobulbar fibres 
on both sides, a bilateral laryngeal paralysis of a spastic type 
will be observed. Attention is called to a clinical differentia- 
tion seldom made by the clinician; namely, the spastic versus 
the flaccid type of laryngeal paralysis. Supranuclear lesions 
produce the former; nuclear and infranuclear lesions, the lat- 
ter; and the careful observer will not fail to recognize these 
types when looking at the reflected image of the larynx in a 
mirror. 


> 


3. Unilateral laryngeal paralysis of central origin is not an 
uncommon condition. It is seldom observed, however, because 
it is usually associated with a preponderance of obvious neuro- 
logical findings which invite study and minimize the attention 
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given to the special organs of the body. Likewise, in many 
cases of unilateral laryngeal paralysis the symptoms are so 
trivial that neither the patient nor the doctor is aware of their 
presence. 


,. A description of hypothetical lesions in the cerebrum and 
brain stem is given. These are taken from the clinical study 
of a large series of neurological patients and supported wholly 
or in part by pathological specimens obtained at autopsy. 


Laryngeal Spasm and So-Called Tracheal Collapse: Cole™ 
reports the experiments herein were performed in an attempt 
to explain serious stridor arising in a patient on whom thy- 
roidectomy was being performed. 


After consideration of the problem, it was concluded that 
the obstruction to respiration as sustained by the patient 
described in this report resulted from reflex closure of the 
glottis (abductor spasm approximating the vocal cords). The 
stimulus producing this action may have been produced by the 
application of clamps on the capsule of the gland or by pulling 
on the thyroid lobe, which may or may not have resulted in 
tension on the recurrent laryngeal nerve on that side. The 
spasm undoubtedly involved both sides. Experimental support 
for these explanations are presented. The fact that the patient 
recovered on the operating table without any hemostats being 
removed from the region of the nerve would appear to prove 
that actual trauma to the nerve had nothing to do with the 
action unless it was tension on the nerve. 


The trachealis muscle is capable of considerable contraction, 
either by direct stimulation or by reflex action. The elastic 
resistance of the cartilaginous bars prevents a decrease in 
diameter of more than 3 mm. unless an erosion of the rings is 
present (as may be produced by compression from an adenoma 
of the thyroid), or a loss in strength of the rings is created by 
constitutional disease. True complete tracheal collapse, there- 
fore, cannot occur in a normal human trachea. 


The decrease in diameter of the trachea as observed in the 
operation mentioned could be explained on the basis of a 
spasm of the trachealis muscle or a partial collapse incident to 
obstruction produced by adductor laryngeal spasm, or both. 
The latter factor would appear to be more significant. This 
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amount of change in size of the calibre of the trachea is 
undoubtedly rare as a complication of thyroidectomy. 


Obstruction created by adductor spasm of the larynx with 
approximation of the cords is a much more significant cause 
of respiratory difficulty than obstruction in the trachea, not 
only during thyroidectomy but during most other operations 
as well. This spasm is reflex and can be produced experimen- 
tally by such methods as tension on the thyroid, crushing and 
manipulation of the thyroid, trauma to blood vessels, lighten- 
ing of anesthesia, or sudden administration of an anesthetic 
(ether). Most of the reflex obstructions produced experimen- 
tally by the aforementioned methods are obtained only occa- 
sionally and in that respect resemble clinical experiences. 


Undoubtedly, the fact that the recurrent nerve contains 
adductor and abductor fibres, as pointed out by Russel, is of 
considerable assistance in explaining why various stimuli 
(whether reflex or otherwise) result so commonly in adductor 
spasm of the larynx, particularly since the adductor muscles 
are obviously much stronger than the abductor. The nerve 
fibres going to the abductors of the larynx are larger than 
those going to the adductor. Although large fibres are more 
excitable than smaller fibres, by the recognized neurologic 
principles they should likewise be less resistant to trauma. 
The fact that the abductor muscles lose their power to respond 
to electric stimulation before the adductor, as determined at 
autopsy on human beings and by experiments on the excised 
larynx of the dog, would likewise be of significance in explain- 
ing why adductor action results so commonly in the laboratory 
and operating room when trauma serves as the source of the 
stimuli. 


Experiments described in this report indicate that the res- 
piratory obstruction sustained by the patient herein reported 
on what was caused by reflex adductor spasm of the larynx. A 
large proportion of tracheotomies performed for respiratory 
obstruction curing thyroidectomy are done for this condition. 
Proof of this statement will be at hand if it is possible to 
remove the tracheotomy tube within a day or two after tra- 
cheotomy. 


If significant respiratory stridor is encountered when the 
surgeon is positive that the recurrent nerve has not been 
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injured, he should immediately stop the operation, release all 
tension on the thyroid and remove any pressure such as might 
be inflicted by weight of hemostats. Tracheotomy is naturally 
to be avoided as far as possible, particularly since the entire 
wound in such instances usually becomes infected. The inser- 
tion of a catheter through the larynx into the trachea will 
obviously combat the obstruction effectively. In such instances 
it may be impossible to remove an intratracheal catheter or 
tracheotomy tube for several days. 


The depth of anesthesia is undoubtedly important in the 
causation and treatment of laryngeal spasm. In the first place, 
it will occur much less frequently under local anesthesia. If 
the patient is anesthetized deeply before the operation is 
begun, laryngeal spasm will be muci less likely to develop. If 
stridor develops during the operation, for which light anes- 
thesia is being used, putting the patient into a deeper stage of 
anesthesia will usually correct it, but rarely so unless the oper- 
ator ceases all manipulation. On numerous occasions, however, 
deepening the anesthesia will be of no avail; moreover, if the 
stridor is severe and develops rapidly, the anesthetist will 
probably be fearful of any attempt to deepen it. Regardless of 
whether the anesthesia is lightened or deepened in an attempt 
to control the stridor, it will obviously be necessary to admin- 
ister a mixture high in oxygen content. As pointed out by 
Lahey, helium should always be administered with the oxygen, 
because of its effect of increasing the flow of oxygen through 
the narrowed glottic aperture. 


It must, of course, be appreciated that an actual mechanical 
obstruction of the trachea may be produced during thyroidec- 
tomy by careless manipulation of the thyroid lobes, particu- 
larly if they are large and extend posteriorly. If a softening 
or atrophy of several tracheal rings has taken place because of 
compression by an adenoma, no amount of care may prevent 


obstruction at this point because of collapse of the walls of 
the trachea. 


Hearing Acuity and Stammering: Harms and Malone” 
report that inasmuch as stammering is a type of speech defect, 
whatever principles apply to speech correction apply to stam- 
mering correction. A review of the literature reveals that no 
attempts have been made to relate hearing acuity to stammer- 
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ing, although there is frequent reference made to the relation 
of the hearing acuity and certain types of speech defects. 


Stammering is rare in those with a total loss of hearing. It 
becomes more frequent in those with approximately 50 per 
cent loss of hearing. The authors suggest that the loss of 
hearing acuity, during the period of speech formation, is a 
cause of stammering; therefore, the hearing should be tested 
in these cases when one is attempting to determine the cause 
of the speech defect. When hearing defects are found, they 
should be treated by removal, if possible, of any pathology 
causing the hearing loss. Hearing aids should be used in 
speech correction of these cases, if the hearing cannot be 
improved to a useful level. 


Dysphonia and Allied Conditions: McMahon® states that the 
causes of dysphonia are many in number and there are various 
degrees of severity of it. It occurs after some operations on 
the throat and larynx, and may be due to infection of the vocal 
cords from the antra, teeth, tonsils and nasopharynx. In 
severe illness the internal tensors and adductors of the larynx 
share in the general asthenia of the body. 


Many people depend on their voices for their livelihood. 
Quite a short vocal treatment following medical treatment will 
give complete security to the voice, correct breathing move- 
ments and help enormously. For acquiring a good voice, a 
healthy condition of the nose is essential. A swollen membrane 
impairs the very valuable nasal resonance. 


Dysphonia, following the removal of the thyroid gland, is 
one of the most severe conditions that one has to deal with. 


After removal of papillomata, voice training is advisable. 
Nodes on the cords sometimes entirely disappear as a result 
of voice training. They are caused by overstrain of the voice 
and faulty production. 


The most common types of dysphonia occur through misuse 
of the voice. These cases generally clear up quickly with 
training. 


Spastic dysphonia is the most difficult to treat of all affec- 
tions of the voice. The treatment of spastic dysphonia is, first 
of all, to acquire a feeling of repose and relaxation of all the 
muscles by carrying out quiet breathing exercises. 
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Harmonic Vibrations in Laryngeal Therapy: Tarneaud* 
uses apparatus consisting of an electric alternating current, 
an oscillator and an amplifier, with a simple electric applicator, 
which transmit the emitted vibrations to the skin over the 
larynx. It is recommended for aphonia and psychasthenic 
vocal disorders of the singer. 


BENIGN TUMORS OF THE LARYNX. 


Laryngocele: According to Blewett,*® a laryngocele can be 
defined as an air-containing cyst which arises from and com- 
municates with the cavity of the larynx. The cyst may remain 
entirely within the larynx or herniate through the laryngeal 
walls into the soft tissues of the neck. 


Arising from the anterior end of the sinus of the larynx is 
a small diverticulum, called the saccule or appendix of the 
laryngeal ventricle. If the saccule becomes distended with air, 
there is little anatomical hindrance to its presentation into the 
anterior triangle of the neck around the posterior border of 
the infrahyoid muscle. Laryngocele has followed coughing; 
straining, during child-birth; extreme muscular effort, etc. 


Symptoms: Alteration of voice, hoarseness to aphonia, some 
difficulty in respiration. 


Laryngoptosis: Mulsow® reports that this term is applied 
to an abnormally low position of the larynx. The larynx may 
be so low that the first ring of the trachea is level with the 
upper border of the sternum. 


Etiology: 1. Congenital. 2. Ptosis due to developmental 
deficiency. 3. Secondary to pathologic changes; i.e., fibrotic 
contraction or a downward displacement of a growing tumor 
mass pulling downward on the trachea and larynx. 4. The 
author believes ptosis due to injury should be included. 


The diagnosis of laryngoptosis is made by palpation of the 
neck and noting the location of the larynx in its relation to 
the suprasternal notch. The larynx may appear normal on 
indirect examination. 


If the condition is simply one of low position and unasso- 
ciated with any pathology, no treatment is indicated. There 
may be no symptoms except an abnormal tone of voice. 
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Comment: There being no evidence of any pathologic con- 
dition associated with the low position of the larynx, no treat- 
ment was necessary. Had the condition been due to injury, 
one would expect to find some disturbed motility of the neck, 
difficulty in the protrusion of the tongue and expectoration of 
blood immediately following the accident. There would unques- 
tionably have been evidence of some impairment of the nerves 
or the arteriovenous and lymphatic systems supplying the soft 
tissues of the neck. The motor mechanism of the pharynx, 
larynx and the esophagus appeared to be quite normal. 


Congenital Cysts: New and Erich,” in reporting on con- 
genital cysts of the larynx, state that they are of interest to 
the laryngologist primarily because of their extreme rarity. Of 
722 cases of benign laryngeal tumors encountered at the Mayo 
Clinic prior to 1938, only 35 were cases of cysts, and in but 
one was the cyst of embryonic origin. 


Cysts of the larynx are of three types; namely, mucous, 
hemorrhagic and congenital. Most common are the mucous 
cysts; their etiology undoubtedly points to an inflammatory 
basis which results in an obstruction of the ductal portion of 
a mucous gland. Because of this atresia, the mucus is unable 
to escape and accumulates within the glandular lumen. The 
effect of such a process is the production of a cyst. Although 
mucous cysts may occur anywhere within the larynx, they are 
encountered most frequently, as would be expected, in the 
vicinity of the epiglottis, where the mucous membrane is abun- 
dantly supplied with mucous glands. Many mucous cysts in 
the larynx reach significant dimensions, but few, if any, attain 
the large proportions of a congenital cyst. 


Although uncommon, hemorrhagic cysts occur much more 
frequently in the larynx than do those of embryonic origin. 


Laryngeal cysts of the mucous and hemorrhagic varieties 
are not true tumors; that is, they are composed of cells which 
fulfill no physiologic function. On the contrary, they represent 
the physiologic culmination of traumatic or inflammatory 
processes. Embryonic cysts in the larynx, on the other hand, 
are genuine neoplasms. 


A microscopic examination of the wall of the congenital 
cyst which was removed revealed a lining composed of strati- 
fied columnal epithelium containing mucous glands, whereas 
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the subepithelial tissues were markedly infiltrated with 
lymphocytes. 


At first the question arose in the authors’ minds as to the 
probability of this cyst actually being a branchial cyst, since 
the larynx is formed from the fourth and fifth branchial 
arches. Etiologically, one might consider a congenital laryn- 
geal cyst analogous to inclusion dermoid cysts, which develop 
from inclusions of displaced dermal cells along the lines of 
embryonic fusion, such as the mid-dorsal and midventral lines 
and the branchial clefts. In considering the situation from 
every angle, the authors found it most reasonable to assume 
that a congenital laryngeal cyst arises from cells sequestrated 
from the embryonic cells which take part in forming the 
appendix of the ventricle. 


Although congenital laryngeal cysts have been observed in 
newborn infants, these tumors need not be present necessarily 
at birth. Some of them are first apparent in persons who have 
reached adult life; however, if small, these cysts may exist 
for many years without producing any noticeable symptoms. 


There are no symptoms diagnostic of a congenital cyst of 
the larynx. Patients having such a neoplasm may complain 
of none, one, some or all of the following symptoms: dyspnea, 
hoarseness, cough, desire to clear the throat and a sense of 
fulness in the hypopharynx. But these signs and physical 
complaints are not characteristic of a specific kind of tumor; 
they are, in fact, typical of almost any laryngeal lesion. 


The diagnosis must be based on visual inspection of the 
larynx. These cysts are confined to the lateral wall of the 
larynx or bulge into the aryepiglottic fold. A few penetrate 
the thyrohoid membrane and expand into the neck. 


The treatment of embryonal laryngeal cysts is dependent on 
their size and condition. When small, they may be removed 
under direct laryngoscopy, the Lynch suspension apparatus 
being employed, but when large they can be exposed and 
excised only by means of thyrotomy. Patients who are severely 
dyspneic may require a preliminary tracheotomy before any 
type of treatment is undertaken. 


Lallemant, Delarue and Leroux-Robert™ in reporting on 
laryngeal polyp state that: /. the term is a well defined clin- 
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ical and histological entity; 2. a clear distinction should be 
drawn between laryngeal polypi and those tumors which are 
known as lipomata, adenomata, myxomata, chondromata, etc., 
with which they are frequently confused; 3. laryngeal polypi 
are not “tumors’— they are inflammatory in nature. They 
are the expression of local inflammation of the submucous 
chorion. There are often degenerative changes which may 
regress or become organized; 4. laryngeal polypi are similar 
histologically to Singers’ nodules and to certain tumors — 
so-called “amyloid” of the respiratory tract. 


Referring to so-called myoblastomas in the mouth and upper 
air passages, Freuckner™ reports that in addition to a survey 
of cases of myoblastoma, published earlier, a description of 
five cases is given, two of which have a very unusual localiza- 
tion; i.e., one in the trachea and the other in the plica aryepi- 
glottica. Those two have been operated by the author and have 
not had any recurrence after the lapse of three years. The 
two cases from the trachea and plica aryepiglottica, where 
normally there is no crosswise striated muscle tissue, seem to 
confirm the opinion that at least sometimes the myoblastomas 
can arise from embryonic malformations. It looks as if the 
disease were not so rare as was formerly believed, as within a 
few years five cases have been discovered in a comparatively 
small number of patients. 


Patterson,*’ speaking of papilloma of the larynx, states that 
the extension of papilloma of the larynx into the trachea, 
especially around the tracheal fistula, when the patient wears 
a tracheotomy tube, is not uncommon, but extension to the 
bifurcation and into a bronchus is not so frequently observed. 
The case he reports on has a typical history of papilloma of 
the larynx. The mother noticed for one and one-half years 
that the child was gradually losing his voice and the respira- 
tions became wheezy, always worse at night, but she did not 
consult a physician. Finally, when dyspnea became so marked 
that he was gasping for air, she took him to the McKeesport 
Hospital, where a tracheotomy was performed to relieve the 
obstructive dyspnea and cyanosis. 


This case corroborates the teaching of Chevalier Jackson 
that papillomata in children constitute a benign self-limited 
disease, and if the growths are removed without inflicting any 
damage upon normal tissues, the child will have a good voice 
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and normal larynx after the growths have ceased to recur. 
Although papillomata in the larynx are not uncommon, in the 
trachea and bronchus they are exceedingly rare. External 
vigilance and trained tracheotomy nurses are essential to pre- 
vent asphyxiation. 


Hoffmann“ reports two cases with hemangioma of the tra- 
chea in infants age 2 months. The peculiar type of stridor 
was one of laryngeal obstruction and seemed to improve on 
quiet respiration or sleep, but became worse during any excite- 
ment or crying spell. Diagnosis by direct laryngoscopic exam- 
ination. Suggestion for treatment: Roentgen therapy or sur- 
gical intervention, but the author doubts their value. 


Wessely*? describes a cystadenoma of the larynx which was 
clinically diagnosed as a laryngeal cyst. 


Pappworth,** reporting on subglottic fibroma, stated a case 
wherein a man, age 51 years, complained of shortness of 
breath for one year and dyspnea, which was of gradual onset 
and progressive. No cough or hemoptysis. On _ indirect 
laryngoscopy, the pressure of a subglottic swelling of the left 
lateral trachea wall. The surface was smooth, but its exact 
nature doubtful. Tracheotomy effected immediate relief. 
Later a specimen was removed for biopsy, the report of which 
was a simple fibroma. This tumor was removed by laryngo- 
fissure — the patient leaving the hospital 14 days following 
operation. 





CANCER OF THE LARYNX. 


The following has been abstracted from Sir St. Clair Thom- 
son’s** masterly article on the history of cancer of the larynx. 
His article includes nine tables, eight photographs and bibli- 
ography. 


General Increase of Cancer; Relatively Greater in the 
Larynx: It is striking to compare the rapid increase in the 
death rate of cancer with the steady, though slower, diminu- 
tion of tuberculosis. The death rate of the latter disease has 
decreased 30.01 per cent in 12 years, while that of cancer has 


increased 27.75 per cent. 


History Before the Invention of Laryngoscopy: The accu- 
rate study of laryngeal cancer has only been possible since 
1855. Previous observations are of academic interest. 
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History Since 1855: The possibility of autolaryngoscopy 
was demonstrated by Garcia in 1854 and made public in 1855. 


Frequency Not Well Recognized Before 1883: Even after 


the invention of laryngoscopy, cancer of the larynx continued 
to be regarded as an uncommon disease, and was described as 
extremely rare by Cornill and Ranview even as late as 1876. 


Classification: Historically he considers that Krishaber, in 
1879, rendered a great service to the investigation of this 
subject when he pointed out that laryngeal cancer arising in 
the interior of the larynx is relatively benign in character, 
slow in growth, remaining for months and even years local- 
ized within the voice-box, spreading very gradually and only 
invading the glands in an advanced stage. But when cancer 
originates around the orifice of the larynx, or on its pharyn- 
geal surface, the disease is much more malignant; it is also 
insidiously rapid and invades the lymphatics at a very early 
stage. It has lately (1937) been proposed that it would avoid 
much confusion if the terms “intrinsic” and “extrinsic”? were 
now discarded, leaving two groups: a. cancer of the larynx 
(formerly the intrinsic group); and b. cancer of the hypo- 
pharynx; leaving the disease in the epiglottis as an entity by 
itself. 


Diagnosis: Diagnosis during the last 20 years, when the 
subject has been making its most rapid advance, has been 
shown to depend on clinical knowledge. 


Biopsy: As to a biopsy, in a series of 81 cases there was no 
preliminary biopsy in 63 of them, yet the diagnosis, founded 
entirely on clinical appearances and the elimination of other 
possibilities, was shown by the pathologist to be correct in 
61 of these 63. 


Intrinsic cancer, from the point of view of early diagnosis, 
offers the great advantage of causing the symptom of per- 
sistent hoarseness. In the extrinsic form this warning signal 
is lacking. 


Prognosis: Intrinsic cancer, limited to a vocal cord, is a 
comparatively benign form of malignant disease, which, when 
diagnosed and operated on early, should yield, without any but 
the usual risks of operation, a lasting cure of 80 per cent and 
even higher, while retaining a useful voice. 
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Etiology: The cause of cancer is still an unsolved problem. 


Pathology: It was early recognized that epithelioma is far 
more common than any other variety of malignant disease 
in the larynx. Historically, the most valuable advance was 
Broders’ method of grading cases into four groups, according 
to cell differentiation and mitosis. 


Symptoms and Signs: Site. 


Impaired Mobility: Historically, the question of impaired 
mobility is of much interest and considerable value. 


Treatment: Historically, the effective treatment of cancer 
of the larynx is conveniently studied by tracing the history 
of: a. removal by the laryngofissure route; b. removal by 
laryngectomy ; c. removal by the lateral pharyngotomy route; 
d. the removal of glands; and e. treatment by radium and 
X-rays. 


Intralaryngeal Excision. 


The Laryngofissure Route: The history of the approach to 
an intrinsic cancer by splitting the larynx forms an interest- 
ing chapter. Before the days of laryngoscopy, i.e., before 
1855-1856, “opening the larynx”? was somewhat of an adven- 
ture analogous to the “exploratory laparotomy” of the early 
days of abdominal surgery. (He then takes this up in detail.) 


The Anesthetic; Tracheotomy; Plugging the Trachea; Exci- 
sion of Cancerous Area; After-Treatment; Lasting Cures. 


Laryngectomy: The history of this operation is interesting. 
It is only in the last 25 years that it has passed into the hands 
of the laryngologist. 


Recent Results: Compared with the disastrous mortality of 
the last century, the steady improvement of the operative 
death rate is shown in his tables. 


Lasting Cures: Between 1873 and 1876, out of 12 laryngec- 
tomies, there was one ultimate cure, or 8.33 per cent. Between 
1896 and 1909, out of 30 laryngectomies, there were 20 ulti- 
mate cures, or 66.67 per cent. 


Lateral Pharyngotomy: Pharyngolaryngectomy — cases of 
growths on the epiglottis, the aryepiglottic fold, the lateral 
wall of the pharynx and the hypopharyngeal type growing 
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from the posterior surface of the cricoid, do occasionally pre- 
sent themselves in a form which can be successfully dealt with 
through a lateral pharyngotomy. 


Causes of Operative Fatalities: Before leaving this section 
it might be well to indicate how a historical study may show 
how these operative fatalities occur. 


It is many years since Bryson Delavan, in New York, 
pleaded with his colleagues for the transference of operable 
cases to the hands of those who had been trained and assisted 
in clinics where such operations were fairly frequent. Now 
that the author has given up operating, he hopes he will not 
be misunderstood if he repeats his entreaty. These operations 
are not frequent enough to give all the 213 members of this 
section sufficient experience and practice for all to become 
expert. The few operations which may come the way of the 
majority will not enhance their professional reputation and 
will not be doing justice to their patients. 


In cases in which surgery can hold out the best promise of 
lasting cure, he would urge that, until irradiation has made 
further progress, the choice should not be left to the unaided 
decision of the patient, but that he should be advised to accept 
surgical treatment as the method of choice. The majority of 
irradiated cases which recur have little to hope from surgery. 


Removal of Invaded Glands: Gland infiltration, according 
to Beck, makes for a hopeless prognosis. The author has also 
had cases of laryngofissure where the larynx remained free 
but recurrence took place in the glands. These were removed, 
followed by complete freedom lasting several years. 


X-ray Treatment: The X-ray treatment of laryngeal cancer 
is very interesting. Although Henri Coutard’s investigations 
date from 1921, the results do not lend themselves to satisfac- 
tory statistical comparison, and the subject is not yet suffi- 
ciently advanced to be viewed historically. The author com- 
mends it to all investigators. 


The Combined Treatment by X-rays and the Radium Bomb: 
This treatment as carried out at the Westminster Hospital has 
promise of progress. Successful results have been obtained in 
some intrinsic cancers too far advanced for laryngofissure 
and also in cases completely inoperable. 
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Aid to Speech After Laryngectomy: After a complete laryn- 
gectomy, many patients, and particularly intelligent ones, are 
able to develop a “pharyngeal voice,” strong enough to be 
heard by a large audience. 


The author“ in his conclusions states that progress, as we 
have seen, is due to the work of many men in many countries. 
It is also due to many factors, for medicine embraces all the 
sciences — except, as it has been said, astrology! The inven- 
tion of laryngoscopy, the rapid advance of ou physiological 
and chemical knowledge, the discovery of cocaine and adren- 
alin, the perfecting of electric illumination, the discovery of 
X-rays, better methods of arresting hemorrhage, developments 
in hygiene and dietetics, and the wonders of Listerian surgery 
have all been taken advantage of. Although general surgeons 
heroically contributed to the pioneer period, yet progress has 
been more sure and rapid since cancer of the larynx has passed 
into the hands of the laryngologists. 


It is difficult to compare and appraise final results; they are 
often incompletely recorded; statistics are difficult in compari- 
son; some surgeons decline doubtful cases and will only accept 
those which promise definite results. The variability of results 
is due to many causes; but I venture to insist on the impor- 
tance of studying the subject carefully and in clinics where 
such cases are treated. The author states that he knows of no 
operation which puts a greater strain on the surgeon than a 
complete laryngectomy, or one which requires more meticulous 
care than a laryngofissure. In both of them, close, continuous, 
anxious and skilled after-attention is most necessary. Nurses 
and assistants should be specially practiced. Operations in 
private clinics, with a more permanent staff, are always more 
successful than those in a general hospital. But, in any case, 
the surgeon must be prepared to make himself responsible not 
only for the operation but for all the necessary precautions 
and the important after-care. 


When we recall that 50 years ago Morrell Mackenzie was 
obliged to say that, for cancer of the larynx, “‘the only possible 
termination is death,” we may rejoice in realizing today that 
with laryngofissure we can effect lasting cures in over 80 per 
cent of cases; that there should be no operative mortality; 
that surgery (laryngofissure and laryngectomy) will cure 
practically all cases of intrinsic cancer ; and that, in skilled and 
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careful hands, they are now well established as safe and justi- 
fiable procedures. 


Although the author has detached himself from active par- 
ticipation in the profession, he hopes he may have helped today 
in giving a panoramic view of the road we have traveled and 
the difficulties we have shared. He states that in this he may 
have been able, perhaps better than those who are still part- 
way through the journey, to see the gains which are estab- 
lished, to indicate the false roads which should be avoided, and 
to suggest the forward direction along which we can advance. 


Jackson* in his article on laryngofissure and laryngectomy 
postulates : 


1. By the modification of Chevalier L. Jackson the interior 
of the larynx can be completely examined before excision by 
the anterior commissure technique. 


2. There should always be a margin of at least 1 cm. of 
normal itssue surrounding the growth, except in the direction 
of the perichondrial barrier. This is the “1 cm. rule.” This 
much margin can always be obtained by the anterior commis- 
sure technique in any case suitable for laryngofissure. 


3. Laryngofissure is indicated in cases of subglottic cancer 
if the “1 cm. rule” can be followed and if the anterior com- 
missure technique be used. 


,. An exploratory operation is unnecessary and inadvisable 
in cancer of the larynx. A decision as between laryngofissure 
and laryngectomy can always be made beforehand by direct 
laryngoscopic exploration, palpation and histologic grading. 

5. Biopsy should be an immediate procedure; it should not 
be regarded as a last resort. 

6. Palpation of the laryngeal cartilages will reveal any 
malignant approach to the inner perichondrium. 

7. The existence and full extent of subglottic cancer can be 
accurately determined in every case by proper use of a proper 
direct laryngoscope. 


8. It is fallacious to regard laryngectomy as necessary in all 
cases of malignant growths located in the anterior commissure 
or in the subglottic region. The equation of the “1 cm. rule” 
will be decisive in all such cases. 
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9. The future will see relatively more laryngofissures and 
fewer laryngectomies. 


10. Medical literature indicates that failure to get nearly 
80 per cent of relative cures of cancer of the larynx by the 
operation of laryngofissure has been due to the following 
factors: 


a. Operation in unsuitable cases. 


b. Opposition to immediate biopsy in every suspected case, 
repeated promptly if necessary. 


c. Opposition to direct laryngoscopy as a means of diagnos- 
tic examination as well as for biopsy. 


d. Dependence on exploratory operation, instead of pre- 
operative direct laryngoscopy for diagnosis and operative 
decision. 


e. Failure, at preoperative examination, to visualize the 
following regions: 1. The anterior commissure; 2. the entire 
posterior vertical surface of the epiglottis; 3. the subglottic 
area; 4. the anterior wall of the hypopharynx. 


f. The giving of a negative opinion without examination of 
all the regions mentioned in the preceding paragraph. 


g. Neglect of external digital palpation. 
h. Indifference to the 1 cm. rule. 


i. The clipping technique in cases in which it means piece- 
meal removal of cancer. 


Phelps** in reporting on the diagnosis and treatment of 
cancer of the larynx states that the important symptom of 
early cancer of the larynx is hoarseness. Any patient with 
hoarseness of three to four weeks’ duration is entitled to a 
complete history and laryngological examination. 


The examination should include: 1. a thorough laryngeal 
examination by direct, indirect and Roentgenologic methods; 
2. bronchoscopic and esophagoscopic examinations, as lesions 
in these regions may be related to hoarseness; 3. a good dental 
survey; 4. a check-up of the nose, nasopharynx and nasal 
sinuses; 5. X-ray of the chest; 6. complete blood test, both 
cytologic and serologic; 7. biopsy should be done in order to 
make the diagnosis complete. 
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In commenting on early diagnosis of laryngeal malignancy, 
Lederer*’ states that hoarseness may be defined as a roughness 
or a discordance in the quality of a voice, influenced either by 
an alteration of pitch or intensity, or both. The layman, as 
well as medical practitioner, must be made to realize that the 
symptom is a danger signal of the laryngeal dysfunction. A 
complete work-up, as follows, is necessary: 


1. Complete and careful history. 


2. Indirect mirror laryngoscopy. 


> 


3. Complete general physical examination, particularly of 
the upper respiratory tract. 


,. Roentgenologic studies of the sinuses, chest and neck. 
5. Blood examination, with microscopic and serologic. 

6. Repeated examination of sputum. 

7. Direct laryngoscopy, bronchoscopy and esophagoscopy. 
8. Biopsy. 


Hoarseness which is pronounced, persistent and progressive 
arouses the suspicion of carcinoma. 


The author goes on to say that intralaryngeal procedures of 
any kind, except in the very incipient stage, are rejected 
because they are ineffective and therefore dangerous. 


For any operable malignant growth, radical surgery, aug- 
mented by electrocoagulation, is the only justifiable measure. 


Unfortunately, the laryngologist is usually consulted when 
the process has already advanced too far for the simple pro- 
cedures ; 7.e., direct laryngoscopy and laryngofissure. Complete 
extirpation of the larynx, then, is the only procedure capable 
of affording some chance of recovery. 


The management of laryngeal carcinoma by means of irra- 
diation has not been as uniformly successful as surgery. We 
are awaiting the time when this form of therapy emerges from 
its stage of epiricism to produce such results that we can have 
complete confidence in its employment. The operation has not 
changed greatly in the past decade, but selection of the patient 
through meticulous examination by the interest and proper 
preoperative preparation have greatly enhanced its therapeu- 
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tic results, and has materially aided in reducing the danger of 
the operation. 


Rehabilitation of the patient’s voice is of utmost importance. 
(Every laryngectomized patient can talk with esophageal 
voice if he makes up his mind to it.—Editor’s Note.) 


The author ends his discussion by saying that so long as he 
can promise more certain results with surgery, he shall con- 
tinue to advise surgery in laryngeal cancer until the other 
modalities can supply better statistics. 


Negus* reports on differential diagnosis of intrinsic carci- 
noma of the larynx, and states that the diseases which most 
commonly cause confusion are: a. chronic diffuse simple 
laryngitis; b. hypertrophic laryngitis, hyperkeratosis and 
pachydermia; c. syphilitic infiltration and _ leukoplakia; 
d. tuberculosis, laryngitis; and e. simple neoplasm. 


Growths on the aryepiglottic folds, the epiglottis or the pos- 
terior surface of the larynx rarely offer much difficulty in 
diagnosis. 


He also says that, although the microscopic examination of 
a small piece of tissue may be of the greatest help in estab- 
lishing a diagnosis of carcinoma, or in determining the degree 
of malignancy, in certain cases only confusion may result. In 
sections nothing more than hypertrophy of the epithelium, 
with no sign of malignant invasion, may be seen simply 
because in recovering a portion of tissue for microscopic 
examination, the surgeon has not gone deep enough to embrace 
the cancerous area. 


If the clinical appearances strongly suggest carcinoma, less 
harm will be done by ignoring the pathologist’s report and 
treating the condition as malignant disease than by waiting. 
Diagnosis of the degree of malignancy may still be desirable 
and necessary to differentiate between various degrees of 
malignancy so that the most suitable method of treatment may 
be employed. Biopsy may decide the point and should afford 
a guide as to whether laryngofissure, laryngectomy, interstitial 
irradiation or teleradiation is indicated. 


Myerson“ gives the following lesions as suitable for laryn- 
gofissure and excision: 


1. Cancer limited to one side. 
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2. Movements of that side unimpaired. 

No involvement of the arytenoid area. 

4. No involvement above the ventricular band. 

5. No involvement below the crest of cricoid cartilage. 


He further states that anesthetization of the larynx before 
operation is of definite value. A smaller incision than is usu- 
ally employed will suffice. A tracheotomy, except in rare 
“ases, is not necessary. Adequate exposure can be obtained 
without extensive incision of the thyrohyoid membrane and 
without cutting through the cricothyroid membrane. Retrac- 
tion of the cartilage gives a sufficient exposure of the interior 
of the larynx. Gentle handling of the endolaryngeal tissues is 
emphasized. Special selection of instruments is brought out. 


Hofer*® reports that hemilaryngectomy is justified only 
when the end results of the operation allow fairly normal 
swallowing and respiratory functions. The size and position 
of the tumor furnish precise information as to the feasibility 
of getting such a result. It must also be possible to preserve 
the cricoid plate on the affected side, even though the arch be 
sacrificed. Hemilaryngectomy, in the pure anatomical sense, 
cannot be carried out without serious lasting injury to the 
acts of swallowing and breathing, and it should not be 
attempted if these cannot be preserved. 


Clerf’s®' conclusions regarding subglottic carcinoma of the 
larynx are as follows: 


Subglottic cancer occurs less frequently than either cordal 
or extrinsic cancer. 


Voice disturbances are observed late. 


Frequent clearing of the throat, the sensation of a foreign 
body, a sensitive point in the larynx, or slight dyspnea may be 
the first symptom. 


An early diagnosis is difficult. In the presence of negative 
findings by mirror laryngoscopy, direct laryngoscopy or inves- 
tigation of the subglottic larynx with a bronchoscope should 
be done. 


The choice of surgical treatment is not so clearly defined as 
in cancer occurring in other sites of the larynx. The decision 
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to do thyrofissure or laryngectomy should be determined only 
after the interior of the larynx has been inspected following 
fissure of the thyroid cartilage. 


The prognosis of subglottic cancer is not as satisfactory as 
that secured in cancer of a vocal cord. 


Commenting on subglottic cancer of the anterior commis- 
sure of the larynx, Ombredanne* described the operation as 
anterior low partial laryngectomy in the case of a patient 
where the growth was situated so completely in the anterior 
commissure that the usual median laryngofissure would cer- 
tainly transfix the growth. The operation was designed to 
remove the growth together with a portion of the lower part 
of the thyroid cartilage and the cricothyroid membrane. The 
cricoid cartilage itself was to be left intact. The early stages 
of the operation follow St. Clair Thomson’s technique. 


After raising the perichondrium over an area of the thyroid 
cartilage which corresponds above to the junction of the upper 
and middle thirds, and laterally to the junction of the anterior 
and middle thirds, a window is cut in the cartilage to the 
lower part of which the tumor, whose limits are now plainly 
seen, is adherent. The tumor is now removed, still adherent 
to the lower part of the cartilage window, which includes the 
whole of the inferior thyroid notch. The author claims that 
by this method not only is the growth at the anterior com- 
missure removed, but that the uninvaded portion of the larynx 
is interfered with as little as possible. 


It is the belief of Piquet and Boury® that in certain condi- 
tions and for certain hitherto unexplained reasons, the laryn- 
geal mucosa undergoes certain alterations (hyperkeratosis, 
dyskeratosis) which constitute a so-called precancerous soil. 
The presence of a polyp may sometimes draw attention and 
give a timely warning of local malignancy. The frequency of 
epithelial degeneration varies according to the different his- 
tological types. It is rare in simple polyp and is much more 
frequent in papillomata. The latter when found in aged per- 
sons are often an expression of advanced malignancy. Prog- 
nosis in these cases must be guarded. And when recurrence 
takes place after the removal of a benign growth, we should 
consider strongly the advisability of removing that vocal cord. 
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Bisi** in his book brings out a most important feature about 
laryngeal cancer. It is the description of the pre-epiglottic 
space, which is funnel-shaped, and in a sagittal section is tri- 
angular, with the base upwards and the vertex pointing down- 
ward. The posterior wall is formed by the epiglottis from its 
middle to its lower extremity, which is situated immediately 
above the anterior commissure of the vocal cords. The ante- 
rior and lateral wall are composed above by the thyrohyoid 
membrane, and below by the anterior-superior angle of the 
thyroid. It is closed above by an aponeurosis which forms the 
roof and extends from the posterior surface of the hyoid bone 
and the inner border of the corium to the middle of the 
anterior surface of the epiglottis. He draws attention to the 
invasion of this space by cancers which attack the lower part 
of the epiglottis, and by cancer of the vestibule and false cords. 
It is necessary, therefore, in operating upon such cases to 
remove the pre-epiglottic space without opening it. 


The author considers that the preference which has been 
expressed for treatment by radiation in cases of vestibular 
cancer is due to the poor surgical results which have followed 
neglect of their precaution, and he believes that if it were 
observed, the superiority of surgical over radiological treat- 
ment would be as great as for tumors elsewhere in the larynx. 
(The Editor has been using this procedure to his entire sat- 
isfaction.) 


Moulonguet,** reporting on the case of cancer of the larynx 
in a child age 15 years, states that the patient was a child who 
had been suffering from dysphonia for two years. In the 
larynx, a nonulcerated, nonpediculated tumor was discovered. 
The vocal cord was immobile. Biopsy revealed an atypical 
Malpighian epithelioma. As there was a marked extension 
towards the base of the tongue, a surgical intervention was 
out of the question. The only treatment possible in such a case 
is radiotherapy. 


Lierle®’ gives a brief statistical report of 169 cases of epi- 
dermoid carcinoma involving the buccal mucosa, pharynx and 
larynx. The patients cited have been observed for periods of 
three to seven years. 


It is our opinion that for the present best results in localized 
and differentiated tumors without metastases may be obtained 
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by surgical procedures, with or without irradiation. In this 
connection it is only fair to say that better results with irradi- 
ation are achieved each year, so that this statement may not 
hold true in the future. 


The following tables contain statistics indicating results in 
the treatment of carcinoma of the larynx. 


TABLE I—LARYNX TREATED BY IRRADIATION. 


Living Dead Total 


1931-1932-1933 lee ~ = 15 15 
1934 . oane : 1 5 6 
1935 sie 1 i 5 

2 24 26 


This table reveals that all cases treated by irradiation in 
1931, 1932 and 1933 are dead. Two, or 7.6 per cent, of the 
entire number treated in 1934-1935 are living after three and 
four years. 


Most observers find, at least for the present, that differen- 
tiated intrinsic cases respond better to surgery than to irradi- 
ation. Early differentiated cases may be treated without loss 
of function. 


a<« 


Ten selected cases were treated surgically in 1931-1933, and 
all except one are alive today. 


According to New,* surgical intervention has proved to be 
the most efficient method of treating patients with carcinoma 
of the larynx. 


Surgical procedures, including removal and surgical dia- 
thermy, are the most effective methods of treating carcinoma 
of the larynx. In addition to these, however, the use of radon 
seeds and external irradiation is of great value in many cases. 
It is the evaluation of the various methods of treatment and 
their application to the individual case that makes the most 
efficient method of treatment for malignant tumor in its vari- 
ous locations and types. !n determining the best method of 
treatment, the duration of the history of hoarseness, the loca- 
tion of the lesion and its extent, the histological grade of the 
tumor, the question of metastasis, the patient’s age and gen- 
eral condition as to surgical risk must all be considered. These 
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are all questions which play an important part in the surgeon’s 
decision. 


Carcinoma of the larynx may be divided into three groups: 
1. the supraglottic growths; 2. the intralaryngeal growths, 
including the subglottic; and 3. laryngopharyngeal growths 
arising in the pyriform sinus or the postcricoid region. Many 
of these growths may involve one or possibly more of the 
regions, but the smaller growths will come under this group- 
ing. The type of carcinoma present may be determined by the 
appearance of the tumor and the microscopic grading. 


Quick stated that the present status of irradiation therapy 
renders total laryngectomy obsolete, that an early malignant 
tumor is as favorable for irradiation as for surgical extirpa- 
tion, and that the ultimate results are better. He did not, how- 
ever, present sufficient evidence to back up such sweeping 
statements. The end-results in surgical treatment of malig- 
nant lesions of the larynx are well known. 


The operative mortality rate is less than 3 per cent, and 
the end-results show that between 50 and 60 per cent of 
patients requiring laryngectomy are alive five years later. 
Good speech may be obtained in most patients on whom thy- 
rotomy has been performed by the good vocal cord approxi- 
mating a scarred band. In patients for whom laryngectomy 
has been necessary, the use of the pharyngeal muscles or an 
artificial larynx frequently produces much better speech than 
the preoperative voice. 


The selection of treatment in carcinoma of the larynx 
requires keen surgical judgment. The laryngologist who 
wishes to give efficient treatment to all patients must use, as 
they seem indicated, all of the various methods that the med- 
ical profession has at its disposal. The problem is to evaluate 
and apply them efficiently to each individual patient. 


Orton®* reports on cancer of the larynx as follows: epi- 
laryngeal, hypopharyngeal and pharyngeal. Epilaryngeal in- 
cludes malignancies involving the epiglottis, the aryepiglottic 
folds, arytenoids and pyriform sinus; the hypopharyngeal in 
the postcricoid region; the pharyngeal involving the lateral or 
posterior wall of the pharynx. 











_—— 

















ORTON: DISEASES OF THE LARYNX. 149 


Intrinsic Cancer: About 75 per cent of laryngeal cancer is 
intrinsic in origin. The true cordal type cancer is limited to 
one cord that is quite mobile, and with both extremities of the 
cord free of the disease. The operation of laryngofissure, 
therefore, depends on the location and extent of the growth. 
Anything beyond that, in his opinion, calls for a laryngectomy. 


Subglottic Cancer: With 50 per cent recurrence in subglot- 
tic cancer in which a total laryngectomy is done, the author 
feels quite definitely that laryngectomy should take precedence 
over laryngofissure in this type of growth. 


Extrinsic Cancer: Or, as the author has termed it, the epi- 
laryngeal type, which includes neoplasms arising from the 
epiglottis, aryepiglottic folds, arytenoid cartilages and the 
pyriform sinus; and the hypopharyngeal type, which includes 
the postcricoid cancer. This form of cancer is more malignant 
than the intrinsic type and has tendencies to early metastasis 
to cervical glands. Some pathologists have stated this type is 
seldom arrested or cured by surgical procedures. He believes, 
in treatment of this type of cancer, if early diagnosis is made, 
good results can be obtained. 


Mixed forms are a combination of intrinsic and epilaryngeal 
cases, and when they present themselves in an advanced state 
it is impossible to determine the site of origin. In this same 
form the author includes the postcricoid or hypopharyngeal 
type, in which nothing short of complete pharyngolaryngec- 
tomy will be of any value. 


From the following statistics, it is apparent that epilaryn- 
geal cancer is not as hopeless as some would lead us to believe. 


In his study of 108 cases of cancer of the larynx in which a 
laryngectomy or pharyngolaryngectomy was done, five patients 
died within three weeks of operation from any cause whatso- 
ever ; the mortality approximately 4 per cent, with 83 success- 
ful cases and 24 recurrences. 


“The classification of these groups best suited for pharyn- 
gotomy or pharyngolaryngectomy and those inoperable must 
be decided upon by clinical experience. Here the occasional 
operator may meet with disaster and naturally become dis- 
couraged and give the procedure up as impractical.” 
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The laryngectomized patient need not be without a voice, for 
the author is firmly convinced that if he makes up his mind to 
talk it can most certainly be accomplished, as he has seen it 
happen in practically all of the patients upon whom he has 
operated ; in some instances the voice is sufficiently distinct to 
be easily understood over the telephone. 


Cann® reports on two cases of basal-celled carcinoma of the 
trachea as follows: 


1. The history of two cases of basal celled tracheal tumor is 
recorded, together with a report on treatment and progress 
to date. 


2. The value of radiography of the trachea after the intro- 
duction of lipiodol is demonstrated ; in one case the tumor was 
clearly outlined and its exact level shown. 


3. Treatment of carcinoma of the trachea is considered. 
One of the two cases was treated by deep X-ray therapy, the 
other by teleradium. In both cases the tumor has apparently 
disappeared and obstruction has been relieved. 


1. The pathology of carcinoma of the trachea is discussed, 
and it is demonstrated that one of these tumors probably arose 
from the basal layer of the tracheal mucosa, while the other 
probably arose from a mucous gland situated deep in the tra- 
cheal wall; it resembled closely the structure of the mixed 
tumors occurring in the parotid and other salivary glands. 


Gerlings and Roegholt'”* state that tumors of the trachea are 
very rare; a mixed tumor in this situation is exceptional. 


Examination: There was marked inspiratory stridor, in- 
creased by exertion. Speech was distinct but she could only 
utter a few words at a time owing to the shortness of breath. 
Pressure on the trachea above the suprasternal notch induced 
a choking attack. 


Indirect laryngoscopy showed the larynx to be normal, 
but a large, smooth swelling, covered by normal mucous 
membrane, could be seen arising from the posterior wall of 
the trachea and occupying the greater part of the lumen. 
There was no cervical adenitis and the thyroid gland was not 
enlarged. 
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The Wassermann and Sachs-Georgi blood reactions were 
negative. 


Operation: A midline incision was made from the hyoid 
bone to the suprasternal notch, and the trachea and cricoid 
cartilage exposed, the isthmus of the thyroid gland being 
ligated and divided. The upper four rings of the trachea were 
divided in the midline and retracted, exposing the tumor situ- 
ated on the posterior wall. 


A semicircular incision was made through the mucous mem- 
brane on the cephalic surface of the tumor and the mucosa 
stripped backwards to the base. A suture was then passed 
through the tumor itself to act as a retractor, and blunt dis- 
section continued from above downwards to separate the neo- 
plasm from the tracheal wall. No further hemorrhage, a 
tracheotomy tube was inserted into the lower end of the wound 
and the remainder closed by perichondrial and skin sutures. 


Convalescence: Convalescence was uneventful. Tracheot- 
omy tube was removed on the fifth day, and the patient dis- 
charged from hospital on the tenth day with only a small 
granulating wound in the neck, which soon healed. 


“The histology is that of a typical mixed tumor such as is 
found in the parotid gland; in fact, had the actual situation 
not been known, it would have been described as ‘arising in 
the parotid gland’.” 


Bernheimer™ reports that surgical techniques for the 
removal of laryngeal neoplasm have been standardized and 
perfected. Intrinsic malignant lesions of the larynx, operable 
by fissure and cordectomy, result in at least 80 per cent of 
five-year cures, and 60 per cent of those patients with intrinsic 
lesions requiring total laryngectomy are alive without reccur- 
rence after five years. Laryngectomized patients may even 
be offered a satisfactory conversational voice through the 
development of the artificial voice box; however, laryngeal 
surgery is still major surgery. 


The radiologic technique for the treatment of epidermoid 
carcinoma of the larynx has undergone great advancement, 
but it is likely that through a more intimate and less contro- 
versial relationship between radiologist and surgeon, greater 
strides toward the perfection of the treatment of this entity 
will be made. In arriving at a diagnosis the usual orthodox 
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procedures, such as careful history, serology, chest examina- 
tions, direct inspection of the larynx and biopsy, were carried 
out. In addition an X-ray picture was taken of each suspected 
larynx, these soft tissue pictures often being invaluable in 
aiding diagnosis; the usual view was a lateral one. 


Aided by these studies, indications for the type of treatment 
of a given laryngeal carcinoma have evolved themselves and 
at present we are guided as follows: 


1. Intrinsic epidermoid carcinoma of the larynx with mov- 
able vocal cords is considered noninfiltrating and usually is 
treated with external irradiation. These lesions are most fre- 
quently found to be undifferentiated ones, but with early 
lesions the motility of the cord has proven to be a more reli- 
able indication for treatment than the cellular structure of the 
neoplasm. The clinical aspects of the neoplasm have proven 
throughout to be the important determining factor for radia- 
tion, rather than the microscopic picture, so that we have paid 
but little attention to the laboratory grading of a given lesion 
and have disregarded other orthodox conceptions of radio 
resistance based upon the mere cellular structure of a given 
neoplasm. The clinician, not the pathologist, must make the 
decision between radio therapy and surgery. 


2. Intrinsic epidermoid carcinoma of the larynx with a fixed 


cord is considered infiltrating and is usually treated surgically. 
These infiltrating lesions are usually differentiated ones, but 
again the motility of the cord has proven to be a much more 
satisfactory guide than the histopathologic picture; however, 
in the presence of undifferentiated lesions with cordal fixation, 
a therapeutic test may be made before decision upon the 
method of treatment to be employed. This test consists of a 
study of the effect of 2,000 radon units on the motility of the 
cord. If after this inadequate exposure the cord becomes freely 
movable, an adequate course of radiation may be considered. 


3. Primary subglottic lesions are usually treated surgically. 


Here the anatomic location of the lesions seems to exert an 
influence on the response of the tumor to radiation. 


,. Extrinsic lesions, either primary or due to extension of 
intrinsic disease, are irradiated ; however, surgery is not infre- 
quently combined with radiation in treating some of these 
extrinsic lesions. Block neck dissection for cervical metastasis 
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may be indicated after the primary lesion has been controlled 
by radiation, or laryngectomy following the regression of an 
extrinsic lesion down to the original intrinsic focus may at 
times be advisable. 


The author concludes by stating that, considering our pres- 
ent knowledge concerning epidermoid carcinoma of the larynx, 
two observations may be made: 


1. There is need for close, unbiased co-operation between 
surgeon and radiologist. 


2. The indications for surgical treatment of a given malig- 
nant lesion of the larynx cannot be based solely upon such 
considerations as accessibility, mobility and radiosensitivity, 
as indicated by some laboratory method of grading. In making 
a decision the surgeon must be aware of the importance of the 
reaction of underlying connective tissue; he must be able to 
interpret clinical evidence of infiltration; he must be able to 
interpret clinically cellular response to irradiation; and, most 
important of all, he must make his decisions without bias. 


Coutard, commenting on laryngeal cancer, states that 
clinically and histologically there exist two main varieties of 
laryngeal cancer; cancers composed of undifferentiated cells 
having a great tendency to early and widespread dissemination 
in the loose vasculoconnective tissue, and cancer composed of 
differentiated cells having a special affinity for the muscles, 
and an immobilization of muscle without any tendency to 
dissemination. 


Cancers composed of undifferentiated cells are treated suc- 
cessfully and easily by X-rays. Because of their tendency to 
dissemination, they are not biologically operable, even though 
they are technically operable. 


Cancers composed of differentiated cells are in the domain 
of surgery, and usually are not curable by radiation because 
of the intimate connection between muscle cells and carcinoma 
cells. 

Treatment of inoperable cancers by X-rays which we have 
used are: 1. preparatory treatment; 2. daily and continuous 
treatment; and 3. periodic treatment. 


The preparatory treatment has increased the number of 
five-year survivals, but the insufficient daily doses during the 
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last three days of treatment has sometimes provoked the 
appearance of a recurrence about six years after irradiation. 
This seems to be the critical period, and death occurs, one, two 
or three years later. If the patients escape this critical period, 
they are still free of disease after 15 years. The possibility of 
utilizing extreme variations in the daily doses, very small or 
5 radons in the preparatory treatment, and very high or 900 
radons during the last day of the continuous treatment, is 
very encouraging for the future. 


Pfahler’’ gives the following information: Cancer of the 
larynx in its earliest stage is probably best diagnosed by direct 
or indirect laryngoscopy rather than with Roentgen rays. 
Although irradiation has been used effectively in some such 
cases, it is generally recognized that surgery is the treatment 
of choice for this disease, and the radiologist is rarely needed 
for either diagnosis or cure. 


In later stages, when the disease is no longer confined to the 
cords, a Roentgen study is absolutely necessary. Fluroscopy 
as well as Roentgenography are essential for obtaining all the 
required information. 


Cancer of the larynx is recognized Roentgenographically by 
the opacity which it causes in the transparent laryngeal space. 
In addition to this, irregularities can be observed on the two 
sides of the larynx, in even an early case, by irregular filling 
of the vallecules or the pyriform sinuses. 


Accurate diagnosis is a prime essential if irradiation is 
contemplated, and should include exact location, extent and 
nature of the tumor as determined by biopsy, grading of the 
tumor as to malignancy and probable radiosensitivity are fac- 
tors of great importance for the determination of the course of 
therapy to be followed. Estimated radiosensitivity cannot 
always serve as a basis for prognosis. 


Concerning the technique of radiological treatment in con- 
nection with carcinoma of the larynx, the so-called Coutard 
method is discussed briefly. The general principles governing 
the treatment are listed as follows: 


1. There should be given sufficient dosage to destroy the 
cancer cells. 
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2. The dosage should be given in such a manner that it will 


destroy the cancer cells without destruction of the normal 
tissues. 


3. The treatment must be given in a period of time that is 
short enough to prevent the development of radioresistance on 
the part of the cancer cells. 


,. The treatment must be prolonged, and must be given in 
such dosage that it will not seriously damage the normal tissue. 


5. The normal tissues must be conserved in every way pos- 
sible, and the portals must be large enough to cover all of 
the diseased area, but should not greatly exceed this area. 


Scott and Moore’ report that an accurate and uniform 
classification is necessary for comparing the results of treat- 
ment, because malignant tumors of structures only a few milli- 
metres apart differ markedly in their symptomatology, clinical 
course, prognosis, histopathology, radiosensitivity, treatment 
and curability. 


The authors make several conclusions regarding the treat- 
ment of cancer of the larynx: 


1. The treatment of intrinsic cancer limited to the cord 
appears to be laryngofissure until larger and more impressive 
series of five-year cures by Roentgen irradiation are published. 


2. In the treatment of extrinsic cancer of the larynx, laryn- 


gologists are referring more and more cases in a curable stage 
to radiologists for treatment. This tendency will become 
stronger with the publication of anticipated series of five-year 
cures which are just now beginning to appear in the literature. 
This statement also applies to even moderately advanced 
intrinsic cancers of the larynx. 


Laryngologists are also casting a critical eye on the value 
of total laryngectomy and pharyngotomy for the treatment of 
patients with extrinsic cancer. Radiologists in general favor 
a more extended use of radiation therapy for this group of 
lesions, and a few of them advocate radiation to the exclusion 
of surgery, a view which needs further substantiation. 


3. Pre- and postoperative Roentgen treatment for both 
intrinsic and extrinsic lesions is of definite value in increasing 
the percentage of five-year cures obtained by surgery. 
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,. Roentgen therapy, when successful, leads to a better 
rehabilitation of the functions of the larynx and hypopharynx. 


5. We want to emphasize the need for a more accurate clas- 
sification of cancers of the larynx and hypopharynx so that 
reports of curability can be more accurately compared. 


Arbuckle'’’ makes the following conclusions concerning can- 
cer of the larynx: 


1. Cancer occupies second place in the list of causes of death 
in the United States. Cancer of the larynx constituted about 
1.8 per cent of these. 


2. The site of origin of cancer of the larynx most often is 
the true vocal cord. 


3. The lymphatic supply to the true vocal cord is practi- 
cally nil; therefore, metastases do not occur while the tumor 
is still actually confined to the true cord. For the above reason, 
surgical removal by laryngofissure, when the cancer is truly 
cordal, with lasting cord and without loss of function, is pos- 
sible in over 80 per cent of cases. 


,. The suffering and inconvenience to the patient after 
laryngofissure is comparatively little and the mortality rate 
is very low. Reported results of treatment of cordal can- 
cer by radiation alone do not equal those obtained by surgical 
treatment. 


5. In extrinsic cancer, the results of treatment by radiation 
alone have, in the last 10 years, shown tremendous improve- 
ment both in palliation and in cure. With further improve- 
ments in technique of administration, I feel that we may con- 
fidently expect still greater developments. It is my belief that 
this is the treatment of choice, either alone or combined with 
surgical approach, in this type of cancer. 

6. Treatment must be selected to meet the particular re- 
quirements of each case. 

7. The universal cry is for early diagnosis and treatment. 


The universal practice, almost, is late diagnosis and delayed 
treatment. 


8. This situation will be corrected and the mortality rate 
from laryngeal cancer decreased if and when the medical pro- 
fession as a whole becomes actively aware of these facts. 
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Simpson’ and his colleagues report that an instrument for 
the intralaryngeal application of radon to carcinoma of the 
larynx has been developed. While designed especially for 
intrinsic carcinoma, the instrument can also be used for benign 
lesions, such as keratosis of the cord or angioma of the larynx. 
It can also be adapted to subglottic lesions or lesions of the 
bronchus and esophagus of suitable character. 


A preliminary description of the instrument, which is mod- 
eled after the Jackson bronchoscope, has already been pub- 
lished. 


Radon gas is used instead of radium because of the possibil- 
ity of concentrating a large quantity of radon in a small tube. 


Broustet states that the French people do not have 
the pulmonary complications following tonsillectomy as are 
reported in other countries. They do, however, note the pos- 
sibility of pulmonary infection following tracheotomy or par- 
tial or total laryngectomy, or in the presence of foreign body. 


Editor’s Note: That the men doing laryngectomy work in 
this country find that pulmonary complications are very infre- 
quent, due to exacting after-care of the laryngectomized 
patient. 


THERAPY IN LARYNGEAL DISEASE. 


Jents'** reports the successful use of a calcium preparation 
in the clinical treatment of 12 patients. Treatment was both 
oral and parenteral. The author’s purpose was to test the 
pharmacodynamic value of calcium, which laryngologically 
has assumed increased significance in various ways as a hemo- 
static, as regulatory of disturbances of the autonomic system 
and in checking exudation. 


In seven patients with serious laryngeal or pharyngeal ede- 
mas of varying genesis, intravenous or intramuscular appli- 
cations of calcium in some instances produced almost phe- 
nomenal reactions in causing the edema to disappear. The 
author concludes that calcium was found valuable in condi- 
tioning the blood preliminary to surgical operations, in induc- 
ing hemostasis in spontaneous and traumatic lesions, and in 
effective control of acute edemas. 


McLaurin’ states that among other conditions otolaryn- 
gologists will find that they can use sulfanilamide to advan- 
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tage is in laryngitis or tracheobronchitis, associated with an 
active pharyngitis. 

Shea'’® reports on the laryngologic aspect of hematopoietic 
disease. The hematopoietic response to a streptococcic infec- 
tion of the upper part of the respiratory tract and throat 
should be a polymorphonuclear leukocytosis with a shift to the 
left of the Schilling hemogram, and occasionally the increase 
will be 20,000 or better. The initial involvement may be a 
simple surface inflammation of any or all of the mucous lin- 
ings of the nose and throat. Extension superficially or deep 
into the glands will be accomplished by edema. The disastrous 
edema occurs in the larynx and is more dangerous to younger 
patients. Infants with severe streptococcic infections of the 
throat frequently require surgical relief. The presence of 
Vincent’s organism in the direct smear is common if there is 
an anerobic recess, as under a membrane covering a slough. 
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NEW CONCEPTS OF THE FUNCTIONS 
OF THE TONGUE.* 


Dr. MAX A. GOLDSTEIN, St. Louis. 


In the entire realm of human physiology there is no mus- 
cular mechanism of greater complication, more varied func- 
tions, unusual motility and importance in social contacts than 
the tongue; nor is there one organ that has been less studied 
and understood and more generally discussed in all epochs of 
science. Its intimate association with the mechanism of speech, 
its service in salivation, mastication, deglutition and respira- 
tion justifies all thought, energies and research that can be 
applied towards its better understanding. 


The actual production of oral speech has been described by 
early physiologists and linguistic authorities as “the expres- 
sion of vowel and consonant elements, syllables and sentences, 
activated by mental processes;” and the tongue has always 
been regarded as the most vital instrument for this act. In 
fact, the origin of speech has been so intimately associated 
with the functions of the tongue that the Latin name, lingua 
constitutes its etymological derivation. Thus we have linguis- 
tics, — language, — Zungen — Tongues, —to express Speech 
of the languages of the peoples of the world. 


A compound organ of such complicated structure and per- 
formance must be studied by careful analysis of individual 
muscles, both intrinsic and extrinsic, and the action of each 
bilateral set of muscles charted to note their individual 
mechanics and their combination with other muscle groups to 
explain the many and varied tongue positions and functions. 


Yet, with all this valuable evidence of the speech functions 
of the tongue, comparative anatomy of this organ offers ample 
data that, throughout its evolutionary development, a compli- 
cated structure is found endowed with flexible, extrinsic mus- 
cles, attached to a rudimentary hyoid bone, innervated by the 
hypo-glossal nerve, capable of serving the animal in vital 
processes other than speech. 


Read at the Forty-fourth Annual] Meeting of the American Academy of 
ozfVv and Otc Larvngology. Chicago. Oct 12, 1939 
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In a carefully prepared report of the literature on the 
comparative anatomy of the tongue, Jacqueline Keaster* has 

reviewed and presented many details and differentiations in 
j the evolution of tongues of animals of various genera from 
amphibians through mammals to man and has embodied the 
observations of Merkel, Sonntag, and McGregor, in a disserta- 
tion prepared under my personal observation. I quote liberally 
from this well-arranged research work, made possible by a 
grant from the American Academy of Ophthalmology and Oto- 
Laryngology. 





Negus, in his treatise “The Mechanism of the Larynx,” 
traces the evolution of the larynx to its present status as an 
important mechanism of voice and points out that it originally 
functioned as a protecting valve to the deeper respiratory 
tract. He states “The larynx is generally known as the organ 


é of voice and yet it takes but a moment’s reflection to observe 
that the thousands of species which have a larynx never — 
or practically never — make use of voice.” 


In such observations involving two necessary factors in 
voice and speech, the tongue and the larynx seem to have 
undergone evolutionary changes from entirely different primi- 
tive functions to that of apparently indispensable mechanisms 
of human speech. 


To illustrate these evolutionary changes in the tongue and 
the explanation of such changes, I have selected a number 
of animal tongues to emphasize some of their outstanding 

. features. 


These processes may be best illustrated by moving pictures 

of the tongues of animals in which feeding habits, environ- 

; mental conditions and structural pecularities are evident. Here 
are significant indications that the complicated tongue mechan- 
ism must serve other purposes than speech in animal economy. 

In the film that is now presented the tongue of each animal 
and its special function is emphasized. 

Mammals differ from the lower vertebrates in mastication, 
in salivation and in their licking power. The construction 
of the mammalian tongue, therefore, differs greatly in shape 
and size to facilitate these higher developed functions. 


Dissertatior pre 
, stitut 


sented by Jacqueline Keaster, of the Faculty of Central 
e for the Deaf, to the Graduate School of Washington University 
r Master! ‘ 1 
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The tongue may be conical, spatulate, triangular or vermi- 
form. The apex may be round, flat or pointed; entire or par- 





7 


THE CHAMELEON TONGUE 
Chameleon has both intrinsic 


The tongue of the and extrinsic muscles; it 
can be thrown out of the and with a hinge-like motion 
into the food channel 


mouth with rapidity 
bringing food and flying insects farther 
is accomplished by the action of the 
the action of the hypo-glossi 


Protrusion 
by 


gzenio-glossi muscles and retractior 





THE ANTEATER TONGUE 
The tongue of the Anteater 


high degree of specialization and a motility 
mammalian tongues 


is characterized by extrinsic muscles with a 

greater than that of all other 
Its unusual protrusion enables the Anteater to collect 
arge quantities of its favorite insect food with a great extension and wide 
sweeping are of its tongue. On observation, the length of the tongue, whe 
extended, is almost the full length of the head 


tial. It may be small, narrow and deep, or wide and shallow. 
Papillae are present in all mammalian tongues and are of 




















GOLDSTEIN : NEW CONCEPTS OF FUNCTIONS OF TONGUE. 167 


three varieties; Circumvallate, fungiform and conical. The 
functions of the parillae are many; taste is not one of them. 








THE GIRAFFE TONGUE (1). 


The structure of the Giraffe, its unusual height, emphasized by long legs 
nd longer neck, enables hinmi to reach upwards to grasp the leaves and 
small shoots of tall trees with his tongue, wrap this very long, elastic, com- 
pound muscle around his food and convey it to his mouth. This illustration 


shows the simple extension of the tongue in the animal’s approach to food, 
the subtle control of the intrinsic muscles and the distance of the food 
morsel from the head 





THE GIRAFFE TONGUE (2). 


In this second pose of a close-up, the tongue is coiled or wrapped around 
the food morsel and shows the relative size of this organ to the size of the 
head. It also indicates by this formidable bulk the pulling strength with 
which the animal is enabled to tear leaves and succulent twigs from the 
trees on which it is grazing. 


Papillae are tactile, retentive or mechanical; the functions 
differ in different animals. 
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Briefly correlating the differences in the structure of 
animal tongues, we note that such differences conform to the 
habitat and environment of the animal. 


Parrots have the largest tongues among birds, due to fat, 
vascular supply and glands, rather than to any special mus- 
cular development. The tongue mass is bulky and should, 





THE ELEPHANT TONGUE 


When the tongue is protruded in most mammals the apex is clearly seer 
The Elephant’s tongue is an exception; here the apex is bound down t 
ont of the mouth by a short, heavy frenun The end of the elongates 
unk overcomes this handicap by securing and depositing food and drir 
rther back in the cavity of the moutl 


therefore, be unwieldy; the surface is rasp-like, enabling the 
animal to pull insects and grubs from rotten wood. Equipped 
with these peculiar structural features, it is unusual to not« 
the extreme facility of the parrot in the production of articu- 
late speech. 


In the frog, lizard, snake and anteater, the protrusion of 
the tongue is made possible by over-development of the 


genio-glossi muscles. 


In the camel and giraffe the motility of the anterior third 
of the tongue, slender and of special muscular strength, enables 
these animals with elongated necks, feeding on the leaves 
of tall plants, to wrap the tongue around such food and con- 
vey it to the mouth cavity. 
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The canine tongue is abundantly supplied with mucus and 
salivary glands, bathing its epithelial surface and aiding 
absorption in this area. 


It has often been observed that “the dog breathes partly 
through his tongue.” The elephant substitutes his trunk 
for the blunt, stubby tongue apex and-short frenum, in carry- 
ing food to the mouth. 


The tongue of the whale is the simplest in construction of 
all mammal tongues. It is the only mammal that does not 
masticate ; therefore, the whale tongue is not developed beyond 
the lower vertebrate level. 


In the mammalia, the functions of mastication, insalivation 
and licking are dominant, and the structure of the tongue 
has been developed to conserve these functions. 


In man, the development of articulate speech has necessi- 
tated evolutionary changes in tongue musculature, shape in 
all parts of the oral cavity, development of resonators and 
laryngeal details. It is quite evident from these numerous 
changes that the complicated processes of articulate speech 
are not dependent on the functions of the tongue alone. 


We have thought and taught empirically for over a cen- 
tury that the tongue is absolutely essential in the production 
of various consonant elements. For example, to produce the 
consonant t or d the tip of the tongue must touch the upper 
incisor teeth; for k and g the middle third of the tongue is 
arched upward to approximate the curved shape of the hard 
palate; for 1 the nose is blocked off, the tip of the tongue is 
placed behind the upper incisor teeth and pressed against the 
palate, the tongue thus dividing the voice output into two 
parts. All other consonant elements have been given their 
empirical allotment in tongue positions. 


The question now under discussion is: “Can these consonant 
elements be produced without the aid of the tongue and 
how is this mechanism made possible?” 


In 1791, Wolfgang von Kempelen, of Vienna, published a 
a remarkable dissertation entitled, “Mechanism of Human 
Speech and a Description of His Speech Machine.” Intro- 
ductory chapters in this volume include the Origin of Speech; 
The Various Human Instruments with Which Speech Is Pro- 
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Kempelen—Plate 1 Diagrammatic illustration 
ments (German), as formed in the larynx, projected into the 
and modified by the size of the openings 
jaw, thus changing the shape and size of the 
ot a resonating Caviiy 


mouth cavity 


Note the graduated measurements that indicate the 


size of the mouth 
opening from “U”" (66) minimum to “A” (4) maximum 
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Kempelen—Plate 2: In the woodwind instruments (oboe, flute and clari- 
net), the mouthpiece represents the larynx; the reed insert, the glottis; the 
mouthpiece functions in the mouth, and the lips are bands and muscles 
that regulate the tone and simulate the functions of the larynx. Fig. 2, 
b and e, represent the change in the size of the opening in the keys of the 
instrument to regulate the egress of air in forming the consonant “F."” This 
is further diagrammatically illustrated in Figs. 3 and 4, the point of egress 
indicating the position of the upper and lower teeth. 


of the several vowel ele- 


between the lips, teeth and lower 
mouth, acting in the capacity 
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Plate 3: This is an ingenious arrangement of the mouth cav- 
nted t a box shown in the shape indicated in the 








( there is fa a hinge that operates a thin, flat, oblong 
‘ simulating the human tongue at “b” “c,” which closes or opens 
e between the tongue and palate, and in Fig. 4 in slide 3 allows 
the air exit in the production of the consonant “B.” A curved tube in the 
yack of the mouth at “e” admits the air and at “a” (lips and teeth), per- 
mits its escape from the moutl 
I the lips and nos ire losed P” is an explosive “B" entirely dif- 
erentiated by a voiceless puff of air. In “B” and “P” the breath is forced 
rough close lips 
. 
; 
4 Kempelen—Plate 4 A diagrammatic representation of the position of 
P the tongue in the production of the speech elements “D”’ and “T.” After 
anterior third of the tongue (shown in the black, shaded portion) is in 
apposition to the front of the palate, a puff of breath, the air (dotted area) 
is forced between the surface of the tongue and the palate, regulated by 
the tongue channel 
> 


In “D” the mouth and nose are open. “T” is an explosive “D.” 
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duced; An Analysis of the Vowel and Consonant Elements, 
their Structure and Production, and, finally, a Description of 
his Speech Machine and the Various Mechanical Devices which 
he used as substitutes in the Production of Articulate Speech. 


The ingenious and practical devices and gadgets used in 
the construction and performance of mechanical speech with 
this machine are of such up-to-date value and instruction 
that I have taken the liberty of illustrating and describing 
some of its most important features. 





L 
Kempele ‘ Le upper diagram shows the tongue with a 
edian groovy ‘ the escape of air from the mouth at either side of the 
d 
»wer gadget, to produce the consonant “L,” the thumb is placed ir 
tray sid box to serve the same mechanics in spreading the air current 
lirections 
cords vibrate the nose is blocked; the anterior third of the 
fue presses against the palate; the posterior mass rests irregularly on 
the floor « the mouth, thereby changing the direction of the s¢ and When 
tl flat apex of the a with its tip is pressed against the palate, and the 
ongue rests irregularly on the floor of the mouth, a vent is created 
iround the posterior n ewe teeth through which the breath either sibilant 
lized passes, at a thus produces the onsonant “ Ms 


In the speech training of the deaf child M is the first ele- 
ment taught because of its simplicity of production and its 
comprehension by the child’s sense of touch through bone con- 
duction. The vocal cords vibrate; the nose is open; the tongue 
is in a position of rest; the teeth slightly apart; the lips 
closed. 





—~s 


: 
| 
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In the light of modern engineering skill and electric and 
acoustic devices, it is a remarkable observation that the 
Kempelen Speech Machine, with its simple mechanics and in 
the hands of an experienced operator, could produce results 
that closely simulated human speech, nearly 150 years before 
the appearance, a few months ago, of the vopor, a modern 
speech machine, activated entirely by electrical devices. 











\\ 
\ \\ 
Lempele! Plate ¢ In “M" the nose is the main phone for, if 
nos S ¢ ded a perfect “M is impossible The to } a minor 
e in its production. Perfect phonation of “M” depends « vocalized breath, 
' obstructed iso-pharynx, closed lips 
As ir M" the consonant “N” requires an unobstructed nose and normally 
inctioning vellum palati. In “N” the vocal cords vibrate; the nose is open; 
the tongue channel is closed by pressure of the tip and anterior third against 
I palate the ! util is open 
; M the closed lips block the tongue channel; in “N” the tongue per- 
) this functior Both require a patulous nose 
r onsonants M on and NG” are produced by varying the posi- 
ns +. tongue to permit the escape of a vocalized column of air into 
asal « ties ‘M n its production is the simplest and easiest of the 


The vopoR is a “modification and adaptation of electrical 

equipment designed for research in the characteristics of 

, human speech. The equipment has two parts: The first 
analyzes telephone speech currents instantaneously and auto- 

matically; the second synthesizes speech currents in accord- 

ance with the results obtained by the analyzer. 
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After years of experimentation with mechanical gadgets 
made of wood, rubber and leather, of which paddles, levers 
and small reasonator boxes were constructed to substitute 








Kempelen Plate 7 To produce the consonant “S” the diagram on the 
right side of the slide shows the ingress of air at “2” and the egress of air 
at “p.”’ Note the difference in the size of the openings and the compression 
of air as it passes through the opening between the teeth at “p.” In the 


upper right hand corner of the slide “a” and “b"” represent the incisor 
teeth. In the human tongue the slightly arched tip controls this air egress 
(as seen in the central diagram) and carries out the principle illustrated 
in the diagrammatic sketch to the right. 


The lower illustration shows the bellows attached to the mouth cavity 
and the escape of air from the lips and partially closed teeth at “e.” 

In “S” the anterior third of the tongue is pressed against the palate; the 
tip directed downward toward the lower incisor teeth; the breath is not 
vocalized nose s closed lips apart; teeth not absolutely necessary but 
help tc accentuate this consonant. 


The consonant “Z” combines the consonant “S" with a final vowel (¢ 
or in the middle syllable of a word with an initial vowel In short, “Z’ 
combines the sound of “S” with a vowel, either initial or final 


for the various positions of the tongue and the changes in the 
shape and size of the mouth cavity, Kempelen finally developed 
a working model with which he successfully demonstrated 
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the mechanics of speech as represented by the various vowel 
and consonant elements. 


With a keyboard of thirteen keys, made to operate the 
gadgets representing these individual elements, he was enabled 
to produce actual speech in German, French and Latin. He 
became so expert in the manipulation of this machine that he 


Yts0 “ibd Mtb 7 y 





Ys YW Z 
Py p wl. es 





Kempelen—Plate 8: This slide illustrates the mechanical production of 
y Mp the most difficult of the consonant elements, especially in the train- 
ng of the deaf child 

In “K” the lateral margins of the tongue are elevated; the middle third 
is arched upward toward the palate; the tip touches the lower incisor 
teeth; the posterior third touches the soft palate and blocks the passing 
of air to the pharynx. The sudden puff of the column of air from the larynx, 
aided by pressure from the lungs and diaphrs agm, and the sudden release 
of the tongue from the soft palate, produces “K 


To convert “K" into “G" (hard, as in ge) requires only the vocalization 
of breath as described in the mechanics above 


traveled throughout Europe demonstrating the performance 
of this apparatus to scientific and educational bodies. 


In their final form, most of these gadgets were of such 
simple character that they serve today to illustrate the fun- 
damental principles on which such mechanics are based. 




















1/6 GOLDSTEIN : NEW CONCEPTS OF FUNCTIONS OF TONGUE. 

































. 
Kempeletr Plate 9: In Fig s illustrated the Kempelen Speech Machine 

ready for operatior 
From ‘“ to “d"” are thirteen oblong-shaped openings connected witl 

1 broad resonating chamber ‘e” shows two of the individual woode1 

gadgets that fit air-tight into each of these openings, illustrated in more 

detail in Fig. 2. At “f” are four accessories, composed of two halves of a 

rubber ball (Fig. 3, “a” and “ec"), which are fitted tightly to a connecting 

piece, each of which fits into individual holes in the sounding board A 

cord is passed from “a” to “c’’ and regulates the opening and closing o 

the rubber ball to simulate the individual vowel elements. Each vowel is 

supplied with its own gadget, of which there are four. At “g” is the key " 

board of thirteen keys. which operates the thirteen 


openings in the 
in the rear and the foot 
by the foot pedal operating the 
of the cords operates the individual gadgets 
is controlled by the hands 


res 


onating chamber The bellows is shown 
“h.” The air control is produced 
The re lease 


chamber and 


pedal at 
bellows 
in the resonating 
on the Keyboard at “zg.” 
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To illustrate the remarkable motility of the human tongue 
I present another film which practically emphasizes these 
special tongue gymnastics. I have selected a number of young 





THE FLUTED TONGUE 


san exaggeration of control and strength by practice of the intrin- 
uscles of the tongue, especially the superficial transversalis muscles 





THE CRENATE TONGUE. 


Here we find a combination of bilateral intrinsic muscles representing 
oth lateralis and transversus pairs and showing unusual control of these 
superficial muscles. As these pairs are bilaterally similar and limited by 
the central raphe, the resultant picture is the Crenate Form 


adults, most of them students in the Teachers Training College 
of Central Institute for the Deaf. Each subject offers an 
unusual and different tongue activity. 
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The anterior two-third of the tongue is placed freely in 
the nasopharyngeal cavity and can be manipulated from side 





THE BROAD TONGUE 


Relaxation of the intrinsic muscles, when carefully practiced, is as 
important an element in changing the shape of the surface of the tongue 
as is accomplished by contractability of these same muscles In this act, 
all of the superficial muscle structures of the anterior third of the tongue 
are thoroughly relaxed 





THE NARROW TONGUE. 

Here is illustrated, in the same subject, the converse of the upper illus- 
tration. In the upper illustration all of the intrinsic muscles are relaxed; 
in the lower illustration the several pairs of intrinsic 


muscles are con- 
tracted, thus narrowing the entire anterior third of the 


tongue 


to side, thus sweeping the entire naso-pharyngeal space pos- 
teriorly and laterally. 
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Observations of speech rehabilitation have been recorded 
in the experience of various surgeons in the last half century. 





THE TIP OF THE TONGUE. 


In this act demonstrating tongue muscularity, the tip of the tongue is 
arrowed arched upwards and the anterior two-thirds of the tongue pro- 
ruded to such a degree that the subject is able to touch the nose and 
even beyond the tip of the nose with the tip of the tongue 





THE TONGUE PLACED BEHIND THE SOFT PALATE 
Placement of anterior half of tongue behind the soft palate and filling 
the naso-pharyngeal cavity with this tongue mass is an unusual contortion 
of the tongue quite rarely seen. 


In a quaint monograph by Twistleton,’ London, 1873, a large 
series of cases are reported where, either by necessary sur- 
gery the tongue has been amputated or, by brutal punish- 
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ment, torn out. In many of these cases surviving the opera- 
tion the recovery of speech function has been attested by 
scientists and surgeons of high standing. Even careful anal- 
ysis of the speech of some of these subjects has been presented 
by such outstanding authorities as Sir James Paget, Sir 
Charles Lyell, Dean Milman, Prof. Faraday, Prof. Syme, 
Prof. Huxley and others. 


The circumstances which actually induced this investiga- 
tion are to be found in three cases of total amputation of the 
tongue, this radical surgery being necessitated by cancer of 
this organ. 


Briefly, these cases may be described seriatim as follows: 


Case 1: C. C. M. F., male, age 59 years, was seen in July, 
1931, with a very bad carcinoma on the left side of the tongue. 
A thorough left-sided neck dissection and complete removal of 
the tongue extending down to the cornu of the hyoid bone, was 
done by Dr. James Barrett Brown. The neck wound was left 
open and he was fed with a feeding tube for several weeks. 
He made an almost uneventful recovery, and the oral fistula 
from the mouth to the neck was closed some weeks later. 


Since then, the patient has made a remarkable rehabilitation 
of his life, able to carry on his work as a plumber, easily 
understood by anyone and completely understood over the tele- 
phone. He states that he has the same sense of taste that he 
always had and requires the same seasoning in his food. He 
has been issued three insurance policies and at this date, 
October 12, 1939, he is apparently in perfect health with no 
evidence of any local or distant lesions. 


Case 2: W.S., male, age 64, was reported on Jan. 15, 1937. 


His surgeon, Dr. E. Lawrence Keyes, reports as follows: 


Patient had sores on his tongue for about a year and a 
growth on his tongue for three months, quite painful when 
he chewed. Examination showed a large lesion over the 
anterior third of the dorsum of the tongue, measuring from 
1.7 x 1.5 em., involving chiefly the mid-portion and extending 
somewhat to the right. The margins were raised and pearly, 
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and the growth was papillary in character. There was a 
second similar area on the right margin of the tongue some- 
what smaller. On April 10, 1937, his tongue was amputated 
at the Jewish Hospital. All of the right half of the tongue 
and the anterior and middle thirds of the left half were 
removed purposely leaving a portion of the posterior third 
of the left side. The patient made an uneventful convalescence 
and since that time has shown no evidence of recurrence.” 


On February 18, 1939, Dr. Keyes demonstrated W. S.’ 
ability to speak with such a small residuum of tongue tissue, 
before the meeting of the National Forum on Deafness and 
Speech Pathology, in St. Louis. He was readily understood 
in the back of the room. His only defective speech elements 
were voiced and unvoiced “th.” 


Case 3: W. M., male, age about 71 years, operated for 
diffuse cancer of the tongue about thirty years ago by Dr. 
E. L. Bernays. The anterior tongue was radically removed, all 
muscle and glandular tissue being carefully dissected away. 
This patient made an uneventful recovery, has continued at 
his profession actively and is in good vigorous physical condi- 
tion for a man of his age. His speech is understandable, 
fluent and seemingly produced without effort. This speech 
accomplishment is entirely the result of the patient’s own 
efforts, and no speech coaching has been given at any time. 


It is a singular fact that these three cases as well as others 
that have been discussed with surgical colleagues, have all 
been able, after their convalescence, to produce oral speech 
that is understandable and quite distinct as to its articulation 
nicety. In almost every case such speech was self-taught and 
was accomplished without the assistance of specially trained 
veachers. These cases, then, present a challenge to those con- 
cerned with speech production, phonetics and articulation. If 
the tongue is so indispensable to speech and its production, 
how can these subjects substitute the necessary accessories in 
the complicated mechanism of this function? 


As a final feature of this investigation, I present an accur- 
ately produced phonograph recording of the speech of the first 
of these recorded tongueless men. Phonograph transcription 
follows here. 
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PHONOGRAPH RECORD. 


For over a century the tongue has been considered as the 
most indispensable organ in the production of human speech 
and its changing positions in the oral cavity for the enuncia- 
tion of consonant elements has been classically considered and 
taught in all literature of speech and phonetics. 


In the light of modern acoustic principles and mechanics 
of speech it is possible that much of this information con- 
cerning the physiological functions of the tongue may have 
been developed with too much empiricism. This has been 
brought home to us most vividly in a series of recent clinical 


cases recorded and analyzed in the sound laboratories of 
aS ee 


A most effective example to illustrate our exaggeration of 
the importance of tongue positions in the production of con- 
sonant elements of speech is offered in the phonograph record 
now presented of a case of total amputation of the tongue. 

The patient, Clarence C. M. Finn, fifty-seven years of age, 
a plumber by trade and a resident of St. Louis County, was 
operated in July, 1931, by Dr. James Barrett Brown, of St. 
Louis. The operation was imperative and consisted of com- 
plete extirpation of the tongue for cancer. The tongue was 
amputated flush with the cornu of the hyoid bone and not 
a vestige of tongue tissue remains. 

This patient made an uneventful recovery, has had no 
recurrence of this pathology in over seven years, and his 
rehabilitated speech is self-taught and was acquired within 
a few weeks after the healing of the operated field. 

Before commenting further on this unusual speech rehabili- 
tation I will ask Mr. Finn a few questions to indicate his 
facility in daily conversation. 

Q. What is your name? 

A. Clarence Cornelius Michael Finn. 

Q. Where do you live? 

A. I live at 201 East Etta Avenue, St. Louis County. 
Q. How old are you? 

A. I am fifty-seven years of age. 

A 


What is your occupation? 


. | am a plumber. 
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Q. How long have you been engaged in this work? 
A. For forty years. 


Q. Have you found the absence of your tongue a special 
handicap in carrying on your trade? 


A. I have no trouble in getting those with whom I come in 
contact to understand everything I say. 


Q. Did you receive any medical treatment for this pathology 
of the tongue before you consulted your surgeon? 


A. I was treated by a doctor with a so-called “cancer paste” 
for six weeks and the pain was something terrible. 


Q. How soon after the amputation of your tongue did you 
find it possible to make yourself understood by speech? 


A. Almost immediately. 
Q. Do you use the telephone in your business? 


A. Certainly, just like everyone else uses it. 


~ 


. Do people have any difficulty understanding you over 


the telephone? 
A. None whatever. 


Now, Mr. Finn, I should like you to illustrate with your own 
voice and speech what facility and accuracy you have in fluent 
speech. For this purpose we have arranged a series of sen- 
tences in which initial consonants are used that have always 
been considered impossible without the tongue assuming cer- 
tain positions in the mouth cavity. These consonant elements 
are offered to convince the listener of the ease, quality and 
distinctness of your speech. 


Please read the sentences that have been prepared to illus- 
trate the individual consonant elements. The first consonant 
I will ask you to illustrate is “T.” 


First is the letter — T. 
The two tall travelers told the tale to Thomas. 
Ten and ten and two are twenty-two. 


Next — L. 
Longfellow loved little children. 
Luke lost his luggage in the lake. 
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Then — K. 
The cook cut the cocoanut cake into quarters. 
The cat climbed the tree and caught the canary. 
Now —N and M. 
Ninety-nine names were nailed to the sign. 
No one knew the names of the nine new navy cruisers. 
Next — D. 
Dan and David went on a daring adventure. 
Don’t deny yourself the delight of your daily dozen. 
Then — G. 
Are you giving grandmother a Christmas gift? 
Finally a sentence that contains all of the above consonant 
elements : 
Good gracious! Did | take the candy from little Nellie? 
This demonstration offers practical evidence of ability to 
produce understandable speech involving the speech elements 
which heretofore were thought impossible without the aid 
of certain positions of the tongue in the mouth cavity. 


For T we have always taught that the lip of the tongue must 
touch the posterior surface of the upper incisor teeth. 

For K the middle third of the tongue is arched so that it 
approximates the arch of the palate above. 


For L the tip of the tongue is raised and the anterior third 
of the tongue partly depressed in the floor of the mouth. 


For D a similar position to that used for T is assumed. 


N and M have similar positions but include a different 
placement of the vocal element as the directed sound reaches 
the nasal resonating cavities. 


Added to this tremendous handicap this patient has but 
three remaining teeth and much of the alveolar process of 
the jaw has been absorbed as is frequently found in the aged. 


Another interesting observation in this case is Mr. Finn’s 
own report about his sense of taste. Tell us about this, Mr. 
Finn. “Well, there are a good many good things to eat that 
we all like to eat and if I didn’t have a sense of taste almost 
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anything would be alright, but I like a lot of different good 
things to eat and I am always well satisfied.” 


Finally, the lower branches of the facial nerve supplying 
the left upper and lower lips were cut during the operation; 
yet with the absence of these three important factors in the 
production of speech, this gentleman has given an excellent 
account of himself in the quality, distinctness, inflection and 
volume of spoken language. 


Here is a real problem for research and perhaps recon- 
struction of our knowledge of speech physiology as it concerns 
the tongue. 


In the study of the actual mechanics of speech it will be 
seen that, in the formation of the various consonant ele- 
ments, the principal role of the tongue is to intercept, direct 
or change the column of air, either simply a puff of breath 
or vocalized, as it is projected from the larynx to the mouth 
cavity. 


In the case of tongueless subjects, who produce very credit- 
able and understandable speech, and where the tongue has 
been completely removed, it will be observed that the fascia 
floor of the mouth moves actively and effectively to the posi- 
tions in the oral cavity to simulate the movements of the 
tongue. Other accessories, such as the lips, lower jaw, soft 
palate, uvula and buccal muscles assume exaggerated posi- 
tions to assist in this newly-established mechanics of articu- 
lation. 


In medical practice we have frequently noted in glottitis, 
tumors, painful ulcerations and other pathologies, that the 
movements of the tongue are greatly impeded and sometimes 
entirely checked, the tongue then acting in the mouth cavity 
as an unwilling foreign body, unable to carry out its ascribed 
function of regulating and distributing breath and voice 
sounds sent through the glottis. 


The observations and successful experiments of Kempelen, 
Kratzenstein, Paget and others are additional evidences that 
the tongue is not an indispensable organ of articulate speech. 


These observations lead us to the conclusion that the 
empirical teachings concerning the physiology of the tongue, 
as we have accepted them for over a century and the evidences 
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presented by tongueless patients with understandable speech, 
‘all for a revision of the mechanics involved in articulation 
and an analysis of the actual factors functioning in this 
important act of speech. 


Mouth and tongue are put in movement with each voice 
vibration, either sibilant or vocalized, and each column of air 
is guided in different directions in its exit from the mouth, 
producing different sized and variously formed openings and 
thus forming the necessary variations to produce both vowel 
and consonant elements. 


Gathered from a careful study of speech mechanics, as 
offered by Kempelen in the construction and performance 
of his speech machine, such mechanism can be measured with 
fairly accurate mathematical certainty. Guided by this prin- 
ciple we continue the analysis of speech sounds as applied to 
the tongue and all accessory organs of the mouth and offer 
a working project of what substitutions can be made when 
the tongue is removed as an important functioning factor. 


In our observations of the mechanics of the human body 
we have noted many compensatory changes that reconstruct 
functions taking place after the loss of apparently indispen- 
sable organs. Thus we have: 


(a) Voice produced by exaggerated action of the ventricular 
bands (false cords) when the corda vocalis (vocal cords) 
have been destroyed. 


(b) Anastomosis of blood vessels when an arterial supply 
has been blocked by injury or disease. 

(c) Reconstruction of speech and hearing centers in the 
cortex when normal functioning areas have been impaired. 

(d) Compensatory acts of the kidneys, lungs, heart and 
spleen when pathologies affect these important organs. 

(e) Replacement of biochemical action when glandular 


structures offer insufficient or over-produced supply. 


(f) The vast problem of allergies, its tests, reactions and 
restitutions, is a concrete example of chemical subsitutions. 


Whether such compensations are affected by chemical, 
mechanical, surgical or other means, the fact remains that 
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substitution of functions is a profound study of the future; 
and the tongue and its relation to the actual production of 
speech is no exception to this generally accepted law in the 
continuance of physiological functions. 


It is this compensatory functional activity of the mouth 
and its accessories that has stimulated my thought to deter- 
mine the mechanics by which speech may be re-established 
after the removal of the tongue. 


From the mechanical principles here analyzed and from 
actual observations on tongueless patients, we feel justified 
in the deduction that the fundamental physics involved in 
the effects of a column of breath or vocalized air in the pro- 
duction of speech are: 


1. Compression and control of the air column as it enters 
the oral cavity from the glottis. 

2. Change of direction of this vocalized air as it is formu- 
lated into articulate speech elements. 


3. Modification in the shape and size of the elastic oral 
cavity to facilitate the construction and production of both 
vowel and consonant speech elements. 


The mechanics of articulate speech, therefore, involve not 
only the tongue but also the other accessories of the mobile 
oral cavity, comprising the fascia of the floor of the mouth, 
the lips, the teeth, the soft palate and the buccal areas. 


In the teaching of speech, especially to the deaf child, and 
in the correction of defects in speech, less attention should 
be given to empirically prescribed positions of the tongue 
than to the modification of shape and size of these accessories 
of the oral cavity and to breathing exercises and breath 
control. 


In the finesse of production of the singing voice, breath 
control and voice placement have long been recognized as 
of major value, and the same philosophy and practice are 
logical conclusions where the speaking voice is concerned. 


The analysis which I have endeavored to present in this 
thesis offers, I think, sufficient evidence: (1) that the tongue 
is not absolutely indispensable as an organ of articulate 
speech; (2) that various other parts of the mouth cavity may 
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be utilized to replace it; (3) that understandable, fluent speech 
can be produced without a tongue; (4) that our knowledge of 
the physiology of the tongue as an organ of speech is subject 
to much needed revision. 
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A PRACTICAL APPARATUS FOR POINT IRRIGATION. 
Dr. E. R. HARGETT, Springfield, Ohio. 


It is well known that nasal irrigation with usual 4 oz. bent 
tip asepto glass syringe is not entirely satisfactory. The pos- 
terior ethmoid regions are not reached, there is little if any 
pressure reaching the upper recesses of the infundibulum and 
the antral openings, and very little if any action of the irri- 
gant around the frontal duct. Controlled point irrigation, with 
satisfactory pressure and force of the stream, is necessary if 
these parts are to receive thorough treatment, and it was 
with this problem in mind that the apparatus described was 
developed. This method of irrigation avoids the mechanical 
dangers of the gross or general type of nasal washing. 


A 500 ec. Florence flask with glass tubing and two-holed 
rubber stopper exactly like the well known laboratory wash 
bottle was assembled. A small Tucker valve was cut in a 
short length of stethoscope tubing, and attached to the shorter 
glass tube by more rubber tubing and short glass couplings. 
A four-foot rubber tube was attached to the longer glass tub- 
ing, and in the end of this long tube the ball valve from an 
ordinary atomizer bulb was inserted. To this, another short 
piece of tubing carrying a small-bore Eustachian catheter is 
connected, and the outfit is complete. 


To fill, the ball valve tip is removed, the suction tube 
attached to the Tucker valve end, the long tubing placed in 
the warm made-up solution, the Tucker valve closed, and the 
flask will quickly suck up the required amount of liquid. 


The pressure connection is then attached to the Tucker 
valve tube, the catheter and ball valve fitted back in, and the 
set is ready to use. 


The flask is best held by an assistant, who also operates the 
Tucker valve, keeping it closed until the instant that the pres- 
sure is turned off. Having the assistant keep the level of the 
bottle below that of the mouth of the tube also helps prevent 
leakage. The motor is controlled with a foot switch. Com- 


Editor’s Note: This 


ms. received in Laryngoscope Office and accepted for 
publication, June 1939. 
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pressing the tube below the catheter for an instant after the 
motor has been stopped and the irrigation is to be discon- 
tinued prevents spilling of excessive fluid from the tip, as this 
allows the remaining pressure in the flask to escape through 
the now open Tucker valve. The ball valve keeps the column 
of liquid in the tube and prevents any aspiration of the 
infected nasal secretion back into the flask. This also enables 
the using of the flask several times after one sterilization. 
The solution in the flask can be easily kept warm by putting 
it in the sterilizer, or in the hot water basin, or it can be easily 
emptied and refilled. 
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The outfit works equally well with natural ostium irrigators, 
and can be adapted to antrum, sphenoid, and frontal needles 
and catheters. It is easily sterilized after removing the rubber 
stopper, the glass tubes being left in place. Although designed 
for nasal work, this point irrigator is useful in any maneuver 
where a flow of fluid is required. By securing the rubber 
stopper with a strip of adhesive, and seeing that the other 
connections are tight, this irrigator can be operated without 
the aid of an assistant. The irrigator may be assembled with- 
out the ball valve and still function efficiently. 


First National Bank Building. 
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EXPERIMENTAL EVIDENCE OF GONADOTROPIC 
HORMONE IN NASAL AND SINUS 
MUCOUS MEMBRANES.* 


Dr. A. A. EGGSTON, New York. 


The examination of many specimens of mucous membrane 
removed surgically from the nose and the nasal accessory 
sinuses aroused an intense curiosity as to the function of the 
complicated glandular structures observed. In the upper res- 
piratory tissues many varieties of glands may be noted histo- 
logically. These glands are present in the respiratory and 
the olfactory regions of the nasal mucosa, also in the mucosa 
of the antrum and ethmoid cells, as well as the nasopharynx. 
These glands are mucoid, serous and seromucoid in nature. 
Of particular note are the highly specialized glands of Bow- 
man, situated in the olfactory area. Further, there are other 
glands which may be aberrant: salivary, lacrimal and ante- 
rior-pituitary glands. These are present at times normally 
and are frequently components of mixed tumors. Recently, 
Melchionna' has made a study of nasopharynges of a num- 
ber of cases at autopsy, and was able to demonstrate a pharyn- 
geal pituitary gland in 51 of 54 cases examined. The multi- 
potential pituitary gland is formed from Rathke’s pouch, an 
embryonic diverticulum of the pharyngeal membrane. 


As a result of all these complex glandular structures, the 
question arose as to the probable occult function or internal 
secretion of this abundant glandular tissue. Because of the 
known connection of the nasal mucous membrane physiologi- 
cally with sex function, a study was instituted to demonstrate 
the presence of a gonadotropic hormone in the nasal mucosa. 


The problem of the availability of a large amount of fresh 
nasal and sinus mucosa was solved by the collection of these 
membranes from freshly slaughtered beef cattle. The nasal 
and sinus mucous membranes were immediately removed and 
placed in the proper extractive medium. The extracts were 
made according to the method of H. L. Fevold? for the extrac- 
tion of the gonadotropic fraction of the anterior lobe pituitary. 


*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, May 3, 1939. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
939. 
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Process: Wet tissue, 20 gm. 
Pyridine A.R., 50 per cent ) 


5 ‘ 200 ce. 
Aqua dist., 50 per cent { 


Extract 12 hours in shaking jigger; decant and repeat with 
another 200 cc. pyridine menstruum; filter; combine extrac- 
tions. Place in Erlenmeyer flask with suction in warm (not 
hot) water bath, allowing hot water to drip on flask 
until reduced to about three-fourths volume; then place on 
evaporating dish on water bath at 58° C. until all liquid is 
evaporated. 


Weight of ppt. was 550 mgm. 


Place ppt. in a mortar and emulsify with distilled water; 
60 cc. filter through No. 50 Whatman paper. 


Re-extract residue on paper again with distilled water, 
50 cc. Again filter. 


Mix both solutions and evaporate at 60° C. on water bath 
in evaporating dish, using electric fan to hasten evaporation. 


The residue was redissolved in normal saline solution, 20 cc., 
with chlorbutanol, 0.5 per cent, as preservative, filtered 
through No. 50 Whatman filter paper until clear, and steril- 
ized at 60° C. 


TEST FOR STERILITY. 


The extracts so obtained were then injected into female 
mice, from 21-23 days old and weighing 7-12 gm. The extract 
was administered subcutaneously daily for three successive 
doses. The animals were killed in from 72 to 76 hours after 
the first injection, and the uterus, tubes and ovaries were 
removed and weighed. Upon gross examination there was 
congestion and edema of the tubes and uterus of the injected 
animal. There were gross and microscopic evidences in the 
vagina typical of estrus. In some instances the organs 
increased in weight, double the size of the average control 
animals. Tables I, II and III show in detail the injections and 
results obtained. 


Many studies are available in the literature of the action 
of sex hormones upon the mucous membrane of the upper 
respiratory tract. Notable is the work of Mortimer, Wright 
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and Collip*® (1936-37), Dorochenko* (1937), Tebbutt® (1938) 
and Blaisdell* (1938). These workers, however, show the 
influence of the sex hormone on the membrane but did not 











TABLE I 
Group Injected 
Test Group) with Control Group 
(5 Mice) Pregnant Urine Not Iniected 
Hemorrhagic follicles None Present None 
Luteinization None Present None 
Increase in sizes of ovaries 
and uterus Positive Positive None 
TABLE II 
Aver. Weight Aver. Weight Increase % 
Tot Dose Mice of Mice of Uterus in me Over Control 
Control 00 10 9.3 gm. 6.5 mg. 
0.6 ce 5 10.4 gm 7.2 mg. 18 
0.9 ce 5 10.0 gm 8.5 mg 30 
1.2 cc 5 9.8 gm. 9.8 mg. 50 
1.5 ex 6 10.2 gm 10.2 mg. 56 
1.8 ex 8 10.8 gm. 11.0 mg 69 
2.1 i) 10.8 gm. 12.5 mg. 92 
1.0 cc. } 10.1 gm 3.0 mg 100 
TABLE IL 
" _RESPONSE OF MOUSE UTERUS. 
Ss 
4 
Ba 
So 126 
a 
[7] 
5 , tos ast = —————— 
Fs ‘92 
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suggest a possible source of a sex hormone from the mucous 
membrane. 


The experiments here presented, on the other hand, would 
indicate that the mucous membrane of the nose and sinuses 
contains an estrogenic hormone. These hormones are either 
secreted by the glands, or the tissues examined have the abil- 
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ity to concentrate estrogenic hormones selectively within 
themselves. 


It has been shown that many tissues may be a source of 
estrogenic hormones. References are made to various animal 
and vegetable tissues, particularly the placenta and certain 
tumors. This data is presented as a preliminary report and 
will be followed by further observations; however, the find- 


ings were thought of sufficient interest to be presented at 
this time. 


I wish to express my gratitude to Mr. Coleman Bardos for 
preparing the extracts, and to Mr. Roland Berg for his assist- 
ance in carrying out the animal experiments. 
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LATERAL SINUS THROMBOSIS — 
AN UNUSUAL COURSE.* 
Dr. Louis HUBERT, New York. 


R. W. came to the Manhattan Eye, Ear and Throat Hospital 
on Jan. 23, 1934, complaining of deafness and foul discharge 
from the right ear. She was then 12 years of age. When she 
was 4 years of age she had had measles and pneumonia, com- 
plicated by bilateral discharging ears. The left ear cleared 
up within two years. The right ear continued to discharge 
and the hearing in that ear was very bad. On several occa- 
sions before coming to the hospital, polypi were removed from 
the canal of the same ear. The tonsils and adenoids were also 
removed. Examination revealed a right chronic purulent 
otitis media with bilateral nasal sinusitis. I did an intranasal 
operation on both maxillary antra. This had a favorable 
effect on the aural discharge, which practically ceased. The 
hearing, however, continued to be very poor. She came to the 
clinic from time to time for observation. 


On April 27, 1938, she complained of severe pain in the 
right ear of three days’ duration. In my absence, she was 
examined by several members of the clinic staff, who made a 
diagnosis of a furuncle of the right auditory canal. On May 1, 
which was on a Sunday, the pain was so severe that the 
patient was taken to a private otologist, who incised the 
external auditory canal wall. The pain was not relieved and 
fever developed. She was then treated by still another private 
otologist until May 9, when she had two chills lasting half an 
hour each, and a temperature of 105° to 106° F. Hospitaliza- 
tion was advised, and she was admitted to the Manhattan 
Eye, Ear and Throat Hospital, service of Dr. White, on 
May 10, with a temperature of 106° F. The right external 
auditory canal was completely filled with such a large polyp 
that an examination of the bony canal and of the drum was 
impossible. There was no tenderness or swelling over the 
entire mastoid region. Hearing was entirely absent in the 
right ear. There was a horizontal and rotatory nystagmus to 


*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, May 3, 1939 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
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the diseased as well as to the healthy side. X-ray examination 
revealed a noncellular right mastoid with absorption between 
the knee of the sinus and the antrum. The blood culture was 
negative. Because of the high temperature, which had been 
preceded by two chills in 24 hours, a diagnosis of a possible 
sinus thrombosis was made. The complete deafness in the 
right ear with nystagmus to both sides pointed to a right 
serous labyrinthitis or to a perilabyrinthitis. A radical mas- 
toidectomy with exploration of the lateral sinus was clearly 
indicated. 

When the patient was taken to the operating room, on 
May 12, a severe chill lasting an hour delayed the operation 
that length of time. During the operation, a cholesteatoma 
was found spreading from the antrum. It broke through the 
posterior bony canal wall and exposed practically the entire 
sigmoid portion of the sinus, which was covered with very 
thick granulations. I then removed the bone from the hori- 
zontal portion of the lateral sinus, and about midway between 
the knee and the torcular end its wall looked necrotic and 
gangrenous and a green slough protruded. More sinus was 
exposed until its wall looked normal. After the decomposed 
clot was removed, there was very free bleeding from both 
ends, so that a firm tamponage was necessary for its control. 
The jugular vein was then ligated. 

The course of the disease following the operation was a very 
stormy one. It did not seem to be influenced by the operative 
procedure. Severe chills and a pyemic type of temperature, 
profuse sweating and prostration continued without evidence 
of any complication being present. On May 21, nine days 
after the operation, the temperature rose to almost 108° F. 
The blood cultures taken several times after the chills and at 
the height of the fever continued to be negative. The germ 
found in the mastoid was a hemolytic streptococcus. 

When the patient was admitted to the hospital, 10 gr. of 
prontylin every four hours was given to her. Because of the 
presence of nausea and vomiting, this drug was discontinued 
on May 14, and intramuscular injections of prontosil, 20 ce. 
every three hours, were substituted and continued until 
June 6. Repeated blood transfusions were also administered. 
The first clinical improvement began on May 24 and lasted 
until June 3. During that time, the temperature did not rise 
above 100° F. On the latter date, however, the patient had 
two severe chills and a temperature of 105°. The question 
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now arose whether or not the sinus should be reinvestigated 
for a possible extension of an infected clot. Fortunately, this 
was not necessary. From June 6 onward, the patient con- 
tinued to improve daily. She had no more chills, the tempera- 
ture ranged between 99° and 101° F. for about two weeks, 
and then between 99° and 100° F. On July 7, a plastic closure 
was done. She was discharged cured on July 25 after a stay 
of 77 days in the hospital, with unusually good hearing in 
the operated ear. She can hear perfectly a low whispered 
voice in that ear. 


COMMENT. 


An analysis of this case reveals several interesting factors. 
The diagnosis of a furuncle of the auditory canal by sev- 
eral competent otologists was probably incorrect. What this 
patient presented was a breaking down of the cholesteatoma 
as seen at the operating table, through the posterior bony 
canal wall, with an accompanying swelling of the cartilag- 
inous portion, simulating a furuncle. Or perhaps there was a 
combination of both conditions, and the presence of the furun- 
cle prevented a view of the bony canal wall. The restoration 
of practically normal hearing after almost complete deafness 
lasting 12 years is noteworthy. The absence of a positive 
blood culture in this particular case, with an infected broken- 
down clot and free bleeding at both ends, is rather difficult to 
explain. Another factor in this case that gave us a good deal 
of worry was the continuation of the sepsis following the 
obliteration of the lateral sinus and the ligation of the internal 
jugular vein. The question of reoperating on the sinus came 
up again and again. I think that the confidence we place in 
the new and marvelous drug, sulfanilamide, that it will over- 
come a streptococcic infection after the primary focus has 
been eradicated, explains my watchful waiting. I believe that 
the use of this drug in conjunction with repeated blood trans- 
fusions will not only diminish the mortality rate of sinus 
thrombosis, but will also modify our eagerness to resort to 
reoperations. Within the next few months I will have ready 
for publication a detailed analysis of all cases of lateral 
sinus thrombosis that were admitted to the Manhattan Eye, 
Ear and Throat Hospital during the last 10 years. I will 
then compare the mortality rate before and after the use of 
sulfanilamide. 


161 East 79th Street. 








ACUTE MASTOIDITIS MASKED BY SULFANILAMIDE.* 
Dr. SAMUEL ROSEN, New York. 


D. Y., age 20 years, a student nurse at the Mt. Sinai Hos- 
pital, was admitted with an upper respiratory infection. She 
developed an acute purulent otitis media and on the third day 
of the otitis a myringotomy was performed. Considerable pus 
was obtained, from which betahemolytic streptococcus was 
cultured. For five days after myringotomy, the discharge was 
moderately profuse. There was severe, persistent pain in the 
ear and the temperature rose daily to 101° F. 


Sulfanilamide administration was begun. The patient 
received 40 gr. a day for seven consecutive days. During this 
time the pain in the ear gradually disappeared, the discharge 
diminished and the patient could hear a soft whisper. Sud- 
denly, on the eighth day of sulfanilamide therapy, the patient 
was awakened out of a sound sleep and complained of severe 
frontal headache and vertigo. Her temperature rose abruptly 
to 102.4° F, and she also had slight nystagmus. Examination 
at this time revealed a flat drum, short process visible, scant 
discharge, no sagging, no mastoid tenderness and excellent 
hearing. White blood count was 15,000; red blood count, 
1,420.000, and hemoglobin, 75 per cent. 


Because the fever, headache and vertigo could have been a 
toxic manifestation of the sulfanilamide, it was decided to 
discontinue sulfanilamide. During the next three days the 
above symptoms almost complete disappeared, but three days 
later there was recurrence of severe pain and there was 
marked mastoid tenderness. The discharge increased. 


A thorough simple mastoidectomy was therefore per- 
formed. Pus was encountered as the cortex was removed. 
There was an epidural abscess in relation to the antrum. 
The entire mastoid was the seat of extensive purulent bony 
necrosis. 


*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, May 3, 1939 
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This case demonstrates how sulfanilamide can mask an 
acute mastoiditis. While sulfanilamide will have a definite 
place in otology, at present its unquestioned efficacy in acute 
mastoiditis is not proved. It would seem that clinical otology 
must be recast in the light of sulfanilamide. 


36 East 73rd Street. 


THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC. 


The Annual Meeting of the Society will be held at the Wal- 
dorf-Astoria in New York on June 6, 7 and 8, 1940. This year 
all the National Otolaryngological Societies will meet in or 
near New York on consecutive dates. The schedule is as 
follows: 


Laryngological Association, May 27, 28 and 29, Westchester 
Country Club, Rye, N. Y. 


Otological Society, Mev 30 and 31, Westchester Country 
Club, Rye, N. Y. 


American Board, June 3, 4 and 5, New York. 
Broncho-Esophagological Society, June 5, New York. 
Triological Society, June 6, 7 and 8, New York. 


American Medical Association, June 10-14, New York. 


BOOK REVIEW. 


Jewish Contributions to Medicine in America. From Colonial Times to 
the Present. By Solomon R. Kagan, M.D. Foreword by Prof. James 
J. Walsh. Second Edition, revised and enlarged. Boston, Mass; Bos- 
ton Medical Publishing Co. 1939. Price $3.50. 


[his ambitious work presents a conscientious effort to compile the accessible 
data available concerning the contributions of American Jewish medical men. 
Of necessity, it omits many who have not been contributors to medical literature. 


he contributions are arranged chronologically from the time of the settle- 
ment of America and are grouped as to specialties. A review of Jewish insti- 
tutions, philanthropy and chronology is of interest 


This manuscript is an excellent book of references and a rich source of 
material. It propitiously emphasizes the important role played by these men in 
the progress and advancement of medical science B.H.S 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


The following officers of the Los Angeles Society of Ophthal- 
mology and Otolaryngology for 1940 were appointed: Pres- 
ident, Dr. John P. Lordan; Vice-President, Dr. R. R. Mont- 
gomery; secretary-treasurer, Dr. Colby Hall; Committeeman, 
Dr. Pierre Viole. Place: Los Angeles County Medical Asso- 
ciation building, 1925 Wilshire boulevard, Los Angeles. Time: 
6:00 P.M., fourth Monday of each month from September to 
May, inclusive. 
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